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Preface: To the Student 


This book offers an introduction to the scientific study of psychology. 
For most of you, it will be the first contact with such an approach to 
human behavior. What rewards can you expect, what satisfactions can 
you obtain, from this study? 

For many students the most pressing problem in any course is to be able 
to pass examinations on the content of the textbook. However, there are 
other rewards which can be got from the study of psychology. These may 
include purely practical goals, such as proficiency in salesmanship or 
advertising. The most productive orientation, the one which will maximize 
learning and memory for psychological principles, is the desire for a 
broader understanding of yourself and others. 

Learning without motivation is virtually nonexistent. Learning related 
to strong motives is rapid and permanent. If you can establish connections 
between the ideas we have presented in this book, and your own long-term 
desires, you will be a successful student. 

What purposes of your own would be relevant to the study of psy- 
chology? They are, after all, the same as those of thoughtful men and 
women who have studied man and his nature throughout the centuries. 
What are the aims which you share with previous thinkers? We believe 
that the three following are most significant: 

1. Man’s continuing interest in the great ideas of his predecessors. What 
we are today, and the knowledge we have today, depend on what our 
parents knew a generation ago. Interest in the “Great Books” and study 
of the historieal development of ideas testify to the importance of this 
trend. 

2. The need to gel a new conception of the world in terms of new discoveries. 
No sooner is a new experiment performed, a new principle established, 
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than there is a rush to change our picture of the world to fit the new facts. 
Nuclear physics and modern medicine have forced us to progress from 
old to new conceptions of the world and of man. Psychology seems well 
on the way to doing likewise. 

3. The appreciation of facts and their practical applications. While some 
scientists are truly *impractical," most research ultimately throws light 
on practical problems. Many major scientific investigations have been 
motivated by concrete, everyday needs. 

You, as a student, show these same three trends in your personal devel- 
opment. Consciously or unconsciously, you are a historian. You cling to 
knowledge based on your past experience; you will resist learning some 
of the ideas contained in this book because they will seem to conflict with 
what you know" from your own observations. You are also a philosopher, 
even though the thought seems strange to you. You have a strong need to 
“make sense” out of what you study; you want to get a picture which 
“hangs together” and presents a systematic pattern. Isolated fragments, 
which do not relate to one another, annoy you. Finally, you are a fech- 
nician. You want to know how this works, how it can be useful in con- 
trolling the real environment in which you live and function. 

No textbook can educate you or anyone else on all these levels. Indeed, 
the best book and the best instructor can only offer an opportunity to 
learn. Effective education is self-education. The really sound way to use 
this text, consequently, is to treat it as presenting some facts and ideas 
which you want to organize into your own personal picture of man and his 
behavior. Do not abandon such efforts on the ground that they are “mere 
theorizing." Whether or not you wish to do so, you will develop a. view- 
point on psychology—you will have a “theory” about people. Your 
problem is to make that theory as sound as possible. We have tried to 
organize this book so as to help you achieve this. 

The development of a personal conception of human nature can be 
rewarding; it is one of the exciting outcomes of the study of psychology. 
Mere memorizing of facts offers little to arouse enthusiasm; but fitting 
facts about behavior into a picture which explains your roommate, your 
friends, or yourself makes a fascinating detective story. As you develop 
this understanding, you also get satisfactions far beyond those of remem- 
bering facts. Needless to say, the facts must be learned for this under- 
standing to develop. 

Effective learning is exciting. If you are intrigued by some point in this 
book, go and read more about it. Perhaps our discussion of animism«will 
make some students want to read more on magie and primitive sorcery, 
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as in Frazer’s The Golden Bough. Others may be stimulated to learn about 
color, or about anxiety, or about childhood influences on personality. 
Every good student will find some topics that arouse his interest, some- 
thing that he will want to study in more detail; it is an important part of 
the educative process that he pursue these topics and learn about them on 
his own initiative. 

We shall not pretend that you can learn psychology from this book 
without effort. All good things are obtained by working. The real question 
is, are the rewards worth the effort? We believe that the satisfactions 
derived from a real comprehension of psychology will be far greater than 
the energy you expend. 

This book, and the workbook which accompanies it, have been planned 
to help the student in realizing the three factors in significant learning. 
At the close of each chapter, we offer a list of collateral readings, which 
includes some of the great experiments in the field, and the thoughts of 
pioneer explorers on some major problem. You should make use of these 
in following up the interesting topics in the chapter. The workbook pre- 
sents simple experiments by which you can get concrete experience to 
illustrate the principles stated in the text. We have also included various 
kinds of questions designed to help you locate the key facts and principles 
of each chapter. 

But we have worked hardest to provide the student with something 
we consider absolutely vital. This is the broad, over-all view, the organized 
picture of man and his nature. Students inevitably develop—apparently, 
they must get—this broad, general conception of psychology. Rather than 
leave this development to chance, we have deliberately written into the 
book a systematic organization of psychological facts around the principle 
of homeostasis. 

Homeostasis is a relatively new concept in psychology. New experi- 
mental work may prove that it is not the key explanatory principle we 
have represented it as being. But, in order to aveid facing the student with 
a bewildering array of disorganized facts, we have used homeostasis as 
the organizing concept around which a systematice picture of human 
behavior can be developed. Learning makes sense—psychology makes 
sense—when the facts are fitted into patterns defined by a few basic and 
consistent ideas. This we have tried to do. 

Psychology is today the most vigorous of the sciences. It is young, 
dynamic, expanding. Writing this book has been, for us, an intellectual 
adventure. We have been compelled to abandon some of our old notions, 
develop new ideas. You can share in this adventure without aecepting our 
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book as dogma. By observing, by testing, and by thinking about human 
behavior, you ean develop your own conceptions of psychology. From the 
very fact that they are your own, they will be learned, remembered, and 
used more effectively. This is the significant goal for you, the student of 
psychology. 

At the conclusion of such a long and involved task as the writing of this 
book has been, we feel indebted to many of our colleagues for stimulating 
and helpful criticism. The ideas around which our treatment of psychology 
has been organized were clarified and structured in discussions with too 
many people for their names to be listed here. For specific advice on the 
manuscript, however, we want to thank our colleagues at Dartmouth 
Irving Bender, Shammai Feldman, A. H. Hastorf, and Francis King} and 
at Illinois—W. G. McAllister, Charles E. Osgood, and L. I. O'Kelly: 
We also wish to acknowledge the aid of our students, both undergraduate 
and graduate, whose reactions have guided us in both formulation and 
expression of psychological principles. 

Ross SrAG, EM | 
THEODORE Kanwo3kt 


URBANA, Inu. 
Hanover, N.H. 
February, 1952 
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CHAPTER 1 


Orientation 


“The Proper Study of Mankind’’ 


Virtually all of us find the observation of 
our fellow man to be a fascinating activity. 
The gossip of sewing circles, the small talk 
of cocktail parties, and the sensational 
stories of the tabloid newspapers all attest 
to the focusing of interest on our friends 
and our neighbors, if not on ourselves. 

It is, furthermore, necessary that this 
should be so. In our complex society, each 
individual must have some awareness of 
others, some understanding of their be- 
havior, in order to adjust at all. The wife 
who complains, “My husband doesn’t un- 
derstand me" and the employees who or- 
ganize a union and go on strike against an 
unsympathetie employer indieate clearly 
the urgent need for better knowledge of the 
roots of human actions. The term human 
relations extends to education, business, 
polities, friendship, marriage, and parent- 
hood. Mere comfort, not to say success, in 
these spheres, calls for some understanding 
of human beings. 

Moreover, it has always been so. As far 
as we can dig into man's life in the past, 
man's concern about himself and his rela- 
tion to others has been an intense preoccu- 
pation. Psychology is an ancient study. 
The earliest recorded history and the ob- 
servations on savage mentality from all 


parts of the world reveal an elaborate 
theoretical conception of man’s place in the” 
universe in what is known as primitive 
animism, or the theory that the whole 
world is animated by a "spirit" or soul. 
The essence of animism is that every ma- 
terial body— plant, animal, lake, and star— 
contains a second being, a kind of a demon, 
which is of a substance different from the 
material body. Thus medicine and astron- 
omy, in which the primitives have made 
some advances, were aspects of psychology. 
The primitives, to be sure, were primarily 
interested in the practical business of exor- 
cising the demons that infected the soul. 
The medicine men were masters in the 
techniques of suggestion, hypnosis, and 
mental relaxation long before the dawn of 
modern science. Their practical bent did 
not preclude theorizing. Animism is always 
accompanied by a systematic conception 
of various demons and their relations to 
each other and an elaborate ritual to con- 
trol them. The details varied with various 
people, but the demonological presence of a 
spirit world within the material world was 
universally held by all (Fig. 1:1). 

Modern psychology is not indifferent to 
animism. The child’s early attempts to 
understand his environment show animistic 
tendencies which we shall refer to as ani- 
mistie thinking. Occultism is still a force in 
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FIG. 1:1. Are psychological processes controlled by demons? Primitive psy- 
chology held that the soul was something different and separable from the body. 
Psychological illnesses (and physical disease as well) were related to “posses- 
sion by demons." The witch doctor, usually a shrewd practical psychologist, 
"cured" many ailments by his rituals. Modern psychology attempts to get away 
from this animistic formulation of problems to a scientific way of thinking. 
(Courtesy of National Film Board of Canada.) 


our civilization. Parapsychology is a search 
by scientific methods for evidence of 
thought transference across time and space. 
The psychoanalysts see in their own results 
the vestiges of what seem to be unconscious 
attachments to savage totems and taboos in 
dream symbols which have an ancient 
lineage. 

Müller-Freienfels, in an inspired passage, 
conveys the feeling of this heritage of 
animism in our history. 


A stately train of pioneers blazed the trail for 
modern psychology! Painted Indians and 
tattooed Polynesians; pious Brahmans and 
worthy Greeks; Dominicans in black robes and 
Franciscans in brown robes; men of the baroque 
period in proud wigs; braided men of the age 
of enlightenment—all had attempted to fathom 
that mysterious essence which men, ever since 
men existed, have called their soul. What they 
so glibly called the “soul” was an extremely 
variable entity. Like Proteus of the Greek 
legend, it always changed its form as soon as 


one attempted to grasp it. . . . And still all 
these interpretations of the myst illed soul 
were not arbitrary whims, for each attempt 
captured some essential quality of the soul, no 
matter in what fantastic disguise. This is 
reflected in the fact that most of these soul 
concepts reappear in some form or other in 
modern psychology.! 


Against the background of this long 
history, psychology as a science is seen as an 
infant, still in its swaddling clothes. Psy- 
chologists eannot brush aside this heritage 
even though they would like to, because in 
the course of time keen men isolated prob- 
lems which still live today and simply have 
to be coped with. Although the thinkers of 
the past knew very little if anything about 
the physiology and internal structure of the 
organism, their inferences based on objec- 
tive observation of the behavior of men 
and things often are strikingly modern. 


1 The Evolution of Modern Psychology, pp. 19-20. 
Reprinted by permission of Yale University Press. 


This is especially true of the Greeks. 
Though they did not have the factual in- 
formation we have, their analysis of the 
events as they saw them set up critical 
issues in psychology for the next two thou- 
sand years. This is what William James 
meant when he wrote: “I say at once that 
in my humble opinion there is no new psy- 
chology worthy of the name.” We might 
add that to the historical philosopher there 
is nothing new under the sun. 

For thousands of years, the proper study 
of mankind has been man. This long history 
has included constant observation, discus- 
sion, checking, and hypothesizing. Scientific 
psychology is less than a-century old, but 
this modern approach has been profoundly 
affected by these earlier analyses. Particu- 
larly this historical background is effective 
in determining what are considered to be 
the major problems of psychology. 


The Nature of Psychological Reality 


What are the key problems of psychology? 
The amazing Greeks propounded many 
questions with which scientific psychology 
is still concerned. One of these problems 
can well be titled “the nature of psycho- 
logical reality." Here is the way it arises: if 
I touch a piece of iron, I become aware of 
the object as having a certain shape, hard- 
ness, temperature, and so on. In short, I 
have a little replica of the object somewhere 
within me; I can describe it from memory, 
treat it as if it were present, and solve 
problems involving its use. Now it is obvi- 
ous that the physical object has not been 
“taken into" my mind; but something is 
there which was not there before. What is 
this something, and how is it related to the 
physical object? 

'This is the essential question in the 
nature of psychological reality. It ean be 
restated in terms of memory and imagina- 
tion: what is the nature of the picture I see 
when the object is not present, or when it 
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has never existed? It was precisely because 
they grasped the central stem of this prob- 
lem and formulated a rational solution that 
the Greek philosophers diverted the devel- 
opment of civilization away from the course 
of animism and demonology. 

Plato and Aristotle made their great 
contribution to the development of a 
scientific psychology by stating this prob- 
lem correctly and offering a solution in 
terms of a relationship. They both realized 
that the external object and the experienced 
object are not identical. The physical object 
does not get into the eye and crawl up the 
optic nerve to be deposited in the brain. 
Today such a statement is too obvious to be 
made, but to the primitive mentality it 
was by no means obvious. The Greeks knew 
nothing about the nervous system, but 
Plato and Aristotle were sure that external 
reality affected something inside the body, 
to produce a correlated phenomenon, the 
object as experienced. To bridge this gap 
they used the concept of form. Experience 
preserves the form of an object, but not the 
total object. Thus, the footprint of a shoe 
on the sandy beach is not the shoe, but it 
is a replica of the shoe as to form. Aristotle 
seems to have had something like this in 
mind when he wrote of a tabula rasa within 
the body, a clean waxy surface upon which 
external stimuli left imprints. Today we 
say that experience involves a modification 
in the nervous system in response to ex- 
ternal and internal stimuli. Tabula rasa is 
of course an analogy—the assumption was 
that some peculiar substance existed within 
the body which had these properties. This 
substance was called the soul or the mind. 

This meticulous formulation of the prob- 
lem tended to get fuzzy as it was handled 
by various writers. There was a tendency 
to reify the soul substance; it became a 
kind of agent, or person within a person, 
having an independent existence of its own, 
apart from the total individual. When this 
led to the notion that “physical” and 
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FIG. 1:2. How do we know the nature of external objects? The primitive is likely to think of memory pictures as 
somehow replicas, small duplicates of the original object. The Greeks realized the fallacy of this; particularly, 
their observation of illusions proved that perception does not give us an exact copy of a physical object. Modern 
psychology is concerned with studies which show how we get accurate (and inaccurate) information about the 
nature of external reality. Can you, for example, determine why the son Jooks taller than his father, in this 
photograph? (Taken for Life Magazine by photographer Eric Schaal. Copyright Time Inc.) 


“mental” events were of completely dif- 
ferent and independent character, the 
groundwork was laid for utter confusion. It 
is only in recent years that psychologists 
have been disentangling this mix-up and 
getting the whole man back together again. 

The writings of Plato and Aristotle had a 
profound influence upon the development 
of psychology, which persists to the present 
day. The following paragraphs will show 
how their ideas on the nature of human 
psychology are still reflected in much popu- 
lar thinking. 


Human Psychology and Animal Psychology 


Plato (387 s.c.) approached psychology 
from a developmental point of view, dis- 
cussing plants, animals, and man as be- 


longing to a series. Plants have only vegeta- 
tive functions; animals have vegetative and 
sensitive functions; man has vegetative, 
sensitive, and rational processes. However, 
Plato accepted the dualistic position that 
there was an immaterial world of ideas, 
which exist in their own right and are not 
products of experience. Ideas, he thought, 
exist in adults in their purest form; in 
children and animals they are “contami- 
nated” with matter. To lessen this con- 
tamination of the rational with the physical 
is man’s highest purpose. 

Plato introduced another unfortunate 
confusion into his psychology, which has 
tended to persist. As was suggested above, 
he considered the mental world to be 
“higher” than the physical and felt that 
man should strive toward the mental, 


away from the flesh. Since ideas are inde- 
pendent of the body, they survive after 
death; the soul, which experiences ideas, 
also survives. Thus Plato established the 
notion that the body is bad, the mind or 
soul good. This polarization of mind-body 
and good-evil in the same direction pro- 
vided a foundation for the ill-advised 
asceticism of many medieval thinkers, and 
indeed, for whole social groups. 

Aristotle (335 B.c.) was a student of 
Plato but differed from his teacher in many 
respects. Accepting the developmental ap- 
proach, he treated it much more consist- 
ently. He emphasized the similarities of 
man to animals, and even to plants, and 
laid the groundwork (neglected for two 
thousand years) for a systematic approach 
to the development of the higher mental 
processes. He shrank the area assigned by 
Plato to the soul, stating that practical 
reason was dependent upon the senses and 
experience, hence basically like that of 
animals. Only a special variety of thought 
(“creative reason") carried Plato's dis- 
tinetion of being immortal and qualitatively 
different from that of animals. Aristotle's 
psychology is thus consistently biological 
in almost every detail. 

Rationalism vs. empiricism. While Aris- 
totle has often been blamed for the stagna- 
tion of science through the Dark Ages, the 
responsibility should more aptly be placed 
upon Plato. Plato's assertion of the separate 
and higher nature of ideas led to an em- 
phasis upon abstraet thought and specula- 
tion which became known as the philosophy 
of rationalism. This intellectual school held 
that we can know the real nature of ideas 
without experience; hence we do not need 
to study physical events. Eventually these 
ivory-tower exponents got into such famous 
blind alleys as the speculation over “how 
many angels could dance on the point of a 
needle." 

Aristotle actually laid the foundations for 
empiricism, the approach to psychology 
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which asserts the importance of observa- 
tion and experiment. Modern American 
psychology is overwhelmingly empiricist in 
its orientation, some feel even too much so, 
There is, after all, a place for reflection and 
abstract theorizing too, in the advance of 
science. But it was the rejection of observa- 
tion, the overemphasis upon pure reason 
unsupported by fact, which delayed the 
progress of science until about the sixteenth 
century. 

The revolt against rationalism is a part 
of the whole intellectual ferment which 
includes the Protestant Reformation (rejec- 
tion of theological authoritarianism), the 
decline of feudalism (rejection of a rigid 
hierarchy in society), and the Industrial 
Revolution, with its urgent need for op- 
erational scientific knowledge. Descartes 
(1596-1650) initiated great advances by 
his penetrating skepticism regarding the 
dogmas of the past. He held that it was all 
right to respect Plato and Aristotle as great 
thinkers, but not to accept their words 
when these did not check with direct ob- 
servation of reality. Thus he became the 
philosophical leader of the empiricist trend 
in psychology. 

No doubt Descartes's greatest contribu- 
tion to modern psychology was the concept 
of reflex action. He knew about the sensory 
nerves which entered the brain and from 
here “animal spirits” traveled through 
tubes where they activated the muscles. 
He conceived of the body as a machinelike 
contrivance, responding automatically to 
stimulation. 

Animals behave like machines. Human 
bodies are also machines, but Descartes said 
that humans have a soul which resides in 
the pineal gland, a small organ tucked away 
in the brain. Humans can be activated by 
the soul as well as reflexively; animals have 
only reflex behavior. There is some evidence 
that Descartes really held to a thoroughly 
monistie position, that human and animal 
behavior alike depended upon the physical 
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FIG. 1:3. Can animals think? Are there basic differences in psychological functions for man and animals? The 
great revolution in scientific thinking which made modern psychology possible was the idea that many functions 
were comparable for humans and animals. The picture on the left shows the monkey studying a stimulus form; 
in the picture on the right he must pick out this form if he is to get the food reward. This is similar to many tests 
for child intelligence. (Courtesy of Dr. H. F. Harlow.) 


stimulus and the physiological structure of 
the body (Fig. 1:3). It is said that he in- 
serted the notion of the soul, interacting 
with the body through the pineal gland, to 
avoid the dire punishments which theo- 
logical authority was still able to deal out 
at that time. 

While Descartes was ostensibly a dualist, 
his concept of reflex behavior—that animals 
do what they must do, given a particular 
body structure and a particular stimulus— 
struck many of his readers as offering the 
best chances of scientific advance. We thus 
have initiated a period of naturalistic ob- 
servation of animals, study of the sensory 
and motor nerves, and comparison of 
human and animal behavior, which was 
well under way long before Darwin amassed 
the evidence for the biological evolution of 
species. 


The Laws of Thinking 


While Descartes and his students were 
beginning one kind of empiricist trend 
in psychology, the study of behavior, 
another group—the British empiricists— 
were studying mental processes as func- 
tions of experience. Aristotle, it will be 


remembered, had accepted the idea that 
“practical reason” stemmed from experi- 
ence and was not merely a function of the 
soul. He had followed through on this with 
his analysis of memory and association of 
ideas. He emphasized the notion that the 
mind works by reproducing the particular 
sequence of experiences to which a desired 
idea belongs, or by calling up memories of 
occurrences which resemble in some way 
that which we seek (Fig. 1:4). “When we 
recollect,” Aristotle wrote, “we awaken 
certain antecedent processes and continue 
this until we call up that particular experi- 
ence, after which the desired one is wont 
to appear. That is the reason why we hunt 
through a series in thought, beginning with 
an object presented before us, or with some- 
thing else, or with an object that is similar, 
or opposite or contiguous." Aristotle ex- 
pressed the laws of association in terms of 
motions or processes. Centuries later Locke 
spoke of “association of ideas," which is 
less scientific than Aristotle’s formulation. 


Trends in the History of Psychology 


What is the value of surveying the history 
of psychology? It can serve at least three 


useful purposes. (1) It can identify for us 
the persisting problems, the questions 
which have long concerned men who have 
reflected long and deeply about psychology. 
(2) It can make us aware of the diversity 
of explanations that have been offered for 
various psychological phenomena. We have 
avoided quoting too many different inter- 
pretations for fear of confusing the student. 
However, it should be clear that the same 
facts can be organized into differing 
theories. (3) It can help us to understand 
why certain problems were not faced and 
thus not solved. 

We have seen that the persisting prob- 
lems of psychology through the ages have 
been on the intellectual, the rational side. 
Disc has centered around man’s 
awareness of his external surroundings, his 
memory for these objects and events, and 
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his thoughts about them. Intelligence, 
reason, memory, learning—these have been 
the persistent problems of psychology. 
What is lacking here? It is precisely the 
most important of all—the problem of 
dynamics. Why does man act as he does? 
What are the motives, the emotions, the 
impulses and fears which drive him to 
action? Plato had proposed that the mind 
is good, the body bad. The desires of the 
flesh are clearly, then, something bad. We 
must seek the life of contemplation and 
avoid any concern with man’s animal de- 
sires. Marcus Aurelius, reflecting the true 
spirit of the ancient philosophers, wrote, 
“Wipe out imagination; check desire; 
extinguish appetite; keep the ruling faculty 
in its own power.” Exactly this tradition, 
the emphasis on man’s rational side and 
the refusal to study the dynamic side. 


FIG. 1:4. How does memory operate? Aristotle held that memory reproduces past experiences. Modern re- 
search indicates that memories become distorted by subsequent experiences, by strong motives, and by the 
frame of reference of the person remembering. In this picture Salyador Dali visualizes the changing of memory, 
the distortion of space and time, in an unusually graphic manner. (Courtesy of Museum of Modern Art.) 
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FIG. 1:5. What is the meaning of dreams? Dreams have long fascinated 
psychologists. They seem to reproduce real objects which are not present; they 
relate to strong fears, loves, and hates. Once it was thought that they could fore- 
tell the future; now it is known that they reflect the deep emotional problems 
of the personality. The above picture was painted by a woman to illustrate a 
dream which was interpreted thus: “In the picture which she painted of this 
dream she was at the tiller—that is, she was making a conscious effort to go her 
own way. But the figure which was actually steering the boat was the great 
archetypal figure of the mother, the image which was really directing from the 
unconscious. The picture and the dream both showed her that she was still caught 
in a typical situation. She had not broken from the archetypal mother (that is, 
from the dependence upon her), and her resentment and bitterness toward the 
actual mother only blinded her to the fact that she herself was keeping to shallow 
and muddy waters because she still chose to remain a child. She was in the 
power of an archetype, that is, of an unconscious force which really ruled her 
choices." (From Wickes (1938), Plate 7 and pp. 302-303. Reprinted by per- 


mission of the author.) 


prevented great advances in psychological 
science. It was only with the intellectual 
revolution of Descartes, and the study of 
animals, that emphasis upon motivation 
became widespread. And even Sigmund 
Freud, writing at the beginning of the twen- 
tieth century, was roundly denounced for 
his concern with man's irrational desires, to 
the exclusion of his logical capacities. 
Naturally we want no one-sided concern 
with dynamies to the exclusion of knowl- 
edge. But the key feature of modern 
psychology is the notion that motivation 
comes first; man is primarily a creature of 


impulse, wanting, demanding, fearing, lov- 
ing, and hating; he is only secondarily à 
creature of intelligence and reason. 

The great, exciting, and tragic problems 
of human psychology are not new. The 
powerful Greek dramatists explored the 
questions of love and hate, fear and jeal- 
ousy, just as the Greek philosophers studied 
the questions of knowledge and thought. 
It was simply unfortunate that a split 
developed between the two. Psychology 
today is just recovering from the unfor- 
tunate effects of this divorce, as we see the 
mental and physical as two sides of the 


same coin, desire interacting with reason, 
motives shaped and directed by thought. 
Man is a single unit; his thinking cannot be 
separated from his emotions any more than 
his brain can survive without his digestive 
system. The recent study of psychosomatic 
illnesses, for example, shows how con- 
stantly bodily conditions and mental states 
are interacting to determine the sickness or 
health of the total individual. 


The Beginnings of Scientific Psychology 


Scientific psychology was impossible until 
certain other sciences developed first. The 
lack of scientific method and the ban on 
vivisection of the human body delayed 
knowledge of the structure and function of 
the brain and nerves for centuries. Conse- 
quently the Greeks—who rightly guessed 
that there must be transmitting media in 
the body—posited an abstraction which 
they called pneuma. The pneuma was a sort 
of airy substance which connected the 
mind with the external object. This ab- 
straction is comparable to the physicist’s 
ether, which was invented in order to 
understand how light is propagated. The 
lack of the concept of the nerve turned out 
to be a great obstacle to concrete thinking 
about mental behavior. It forced thinking 
onto a highly abstract level of fictitious 
substitutes. Lacking the know-how of 
experimentation, philosophical thinking on 
the nature of man was largely confined to 
classification of phenomena in terms of 
similarity and difference. It is remarkable 
how much was discovered by these primi- 
tive means. It suggests that imagination 
and insight must be valued very highly 
in any appraisal of the scientific method. 
An intelligent answer to the Greek 
philosopher’s question, how does the object 
“get into” the mind, could not be obtained 
until the physics of light, sound, and other 
energy transmissions had been developed. 
Democritus may have believed in a mate- 
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rialistic psychology, but lacking knowledge 
of this kind, he could not give a plausible 
explanation of sensation. Information was 
also needed on the side of the organism. 
What processes go on in the eye, the ear, 
the nose, and skin which report the charac- 
teristics of the external object? Progress 
was necessary in the field of physiology, 
before answers could be got to such ques- 
tions of psychological importance. It is thus 
not surprising that, as the nineteenth cen- 
tury led to great strides in physics and 
physiology, the earliest scientific develop- 
ments in psychology took the form of 
psychophysics and psychophysiology. 

The beginnings of scientific psychology 
were also dependent upon the new respect 
for facts which came with the intellectual 
revolution of the eighteenth century. Some- 
times students complain that modern text- 
books are too factual; but our respect for 
facts is a distinguishing feature of our 
civilization. A fact is an antibody to bias 
and prejudice. The ability to accept facts 
dispassionately is not easily attained. The 
medieval church denounced anyone who 
was concerned with facts to the extent of 
questioning the authorities; today in com- 
munist countries we see the same imposi- 
tion of ideas as dominant over facts. 

True scientific culture, of course, de- 
mands an adequate respect for both the 
rationalistie and the empiricist approach 
to knowledge. The quest for fact which 
ignores theory quickly reduces to counting 
grains of sand. But the obsession with a 
theory which ignores fact quickly trans- 
forms into a blind belief. 

A. N. Whitehead asserts that the twen- 
tieth century is unique in that we are 
passionately concerned with both facts and 
abstract principles. This new mentality, he 
writes, 
is more important than the new science and 
the new technology. It has altered the meta- 
physical presuppositions and the imaginative 
contents of our minds; so that now the old 
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stimuli provoke new response. . . . This new 
tinge to modern minds is a vehement and pas- 
sionate interest in the relation of general prin- 
ciples to irreducible and stubborn facts. All the 
world over and at all times there have been 
practical men absorbed in irreducible and 
stubborn facts; all the world over and at all 
times there have been men of philosophic tem- 
perament who have been absorbed in weaving 
of general principles. It is this union of pas- 
sionate interest in the detailed facts with equal 
devotion to abstract generalizations which 
forms the novelty of our present society. Pre- 
viously it had occurred sporadically and as if 
by chance. The balance of mind has now become 
part of the tradition which infects cultivated 
thought. It is the salt which keeps life sweet. 
1 


Psychology of sensory processes. This al- 
ternation between abstract principles and 
stubborn facts has been a feature of scien- 
tifie psychology from the beginning. A 
researcher sees a relationship among facts 
and develops a theory; this theory suggests 
that certain observations should be made; 
the theory then is confirmed or rejected on 
the basis of further facts. We shall cite 
numerous instances of this throughout the 
present volume. Let us just mention here, 
as part of our introduction to scientific 
psychology, the early study of sensory 
psychology. 

By the middle of the last century physi- 
cists and physiologists had determined 
significant facts about the stimulus on the 
one hand and about the nature of the 
receptors on the other. The physical prop- 
erties of light and sound were known. The 
nature of nerve conduction was not yet 
discovered, but an important generalization 
about the sensory nerve was enunciated in 
the form of the law of specific nerve ener- 
gies. According to this law the different 

1 Whitehead (1925), pp. 3-4. Reprinted by per- 
mission of the Macmillan Company, publishers. 
A name, either in the text or in a footnote, followed 
by a date means a reference to a research paper or 


other publication. These references will be found 
in the Bibliography at the end of this book. 


nerves have a specific function—the visual 
nerve, literally, to see and the auditory 
nerve, to hear. If the optic nerve or receptor 
is stimulated mechanically, chemically, or 
electrically, a light sensation is produced. 
The visual receptors cannot yield any other 
sensation—such as sound, for instance. 
This all sounds commonplace today, but it 
was a dynamic idea in its time. The physi- 
ologists also noted that receptors were 
highly structured with nerve endings, and 
this suggested the notion that specific 
nerves in the receptor complex may have 
specific functions. The next step was to 
vary the stimulus amd try to relate the 
locale of the sensory response to specific 
dimensions of the stimulus. This approach 
was extended to all the receptors. 

Thus by a constant interplay of a theory, 
some facts, a new theory, and some more 
facts, a body of knowledge about sen- 
sory psychology has been developed and 
integrated. 

The first laboratory of psychology. In 1879, 
Wundt established the first psychological 
laboratory at the University of Leipzig. 
He was himself originally a physiologist. 
The fact of experimental psychology was 
so imminent and so ripe that William James 
is said to have anticipated Wundt with a 
laboratory at Harvard. The same fact 
explains the suecess of Leipzig in attracting 
students from all over the world. With a 
dynamic director and an impatience to 
explore psychology with the methods of 
science on the part of bright young men, 
psychology was weaned from its depend- 
ence on armchair reasoning. Within a score 
of years, many psychological laboratories 
sprang up, not only on the Continent, but 
in England and America. 

What was the job of scientific psychology, 
and what was its method? Obviously the 
tradition of centuries of speculation decreed 
that the central topic of psychology was 
“the mind.” So Wundt proceeded to 
analyze the mind. His method was intro- 


spection, and the basic procedure was 
psychophysical. A stimulus was presented 
under controlled conditions to a subject. 
Immediately afterward, the subject re- 
ported exactly what he had experienced, 
without benefit of interpretation of the 
meaning of the stimulus. The attempt was 
to describe the stimulus in terms as purely 
sensory as possible, in order to arrive at 
the “basic mental elements" or structural 
details of consciousness. 

Thus, if the subject saw an apple, he was 
required to report that he had a visual 
experience of a reddish patch, having a 
definite size, and varying in color and 
brightness. This may seem ridiculous today, 
but Wundt was concerned with developing 
a technique for scientific observation in 
psychology, and he felt that it was impor- 
tant to get behind one's knowledge of the 
object—to eliminate the details each of us 
adds to his observations—and describe the 
pure mental experience itself. As we shall 
note in Chaps. 5 and 6, this kind of experi- 
mentation has led to an understanding of 
how we get information about our world, 
which would never have been uncovered 
without it. F 

Wundt's students got various things from 
him. Some of them got ideas, but mostly 
they received a rigorous training in experi- 
mental technique. When they went away 
from Leipzig, they diverged in various 
directions in their attempts to develop a 
scientific psychology. Thus James McKeen 
Cattell returned to America after studying 
reaction time in Leipzig. He was far more 
impressed with the fact of individual dif- 
ferences in reaction time than was his 
master. In Ameriea Cattell started the 
interest in individual differences in ability 
and performance, thus unintentionally lay- 
ing the groundwork for testing of school 
children, applieants for jobs, and military 
personnel. 

Titchener, another student of Wundt, 
came to Cornell. He survived as the purest 
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exponent of introspectionism, or struetural 
psychology, which came to be known as a 
school by that name. Titchener enforced 
upon his students the technique of intro- 
specting mental contents, and he believed 
that the mind was composed of elements, 
just as matter consisted of material ele- 
ments. This point of view was consistent 
with the physical science of the day. Just 
as chemists were analyzing matter into its 
atomic components, so Titchener was 
analyzing experience into psychic contents 
such as sensations, images, and feelings. 
These elements were further analyzed into 
their attributes such as quality, intensity, 
duration, and extensity. These will be 
examined further in Chap. 5. This careful 
correlation of sensory attributes with vari- 
ous dimensions of the stimulus yielded 
exact knowledge of the correspondence of 
the stimulus and experience which had 
practical utility in applications such as the 
development of telephonic communication, 
technicolor, motion pictures, and methods 
of measuring and classifying sensory phe- 
nomena. Of course, these accomplishments 
are attributable not only to Titchener, but 
also to the earlier psychophysiologists and 
their offspring. It is the accomplishment of, 
or perhaps the by-product of the structural 
school of psychology, whose exponents were 
primarily interested to discover the struc- 
ture of consciousness. A typical example of 
their work on complex mental problems is 
Titchener’s analysis of attention to the 
irreducible attribute of sensory clearness. 
As will be noted in Chap. 6, this is still 
accepted as the definitive description of 
attention. 

The rise of Gestalt psychology. The struc- 
tural school came in for criticism within its 
own ranks. It was branded as a “bundle 
hypothesis,” treating the mind as a bundle 
of sensations, which ignored much of the 
mind’s functioning and was based on an 
outmoded atomistic physics. These critics 
turned the tables on structuralism by say- 
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ing that the whole is not determined by its 
parts, but rather the whole determines the 
parts. They pointed out that modern 
physics conceives of matter as a field of 
force in which the pattern of forces is more 
important than the elements. (Ultimately 
the elements are reducible to force.) Their 
interest in psychology centered around 
perception. Rather than appealing to 
Aristotle's sensis communis or Wundt’s 
apperception as the integrating factor, they 
stressed the notion that the brain and 
nervous system is in a sense a field of force; 
entering impressions set up strains and 
tensions in this field until an equilibrium 
is reached, and then what we perceive is the 
resultant of the innate force properties of 
the nervous system. Experience does not 
organize perception, but rather experience 
comes to us already organized in patterns, 
or Gestalten. Because of this emphasis upon 
the whole configuration, or Gestalt, they 
became known as the Gestalt school of 
psychology. 

How the whole determines the parts can 
be illustrated by a simple demonstration. 
Read the following list of words and see 
what kind of picture you build up: 


Alcohol 

Glass 

Noise 

Men in white coats 


At this point you are likely to have a pie- 
ture of a bar, with the men in white coats 
as waiters, the alcohol drinkable, the noise 
that of conversation, and so on. Now take 
the next word: 


Cat 


You can fit the cat into the picture, perhaps 
wandering around the legs of the customers. 
But now add three more items: 


Bunsen burner 
Microscope 
Dissecting set 


What happens? The whole picture changes. 
It is now likely to be a scientific laboratory, 
the men in white coats physicians or re- 
search scientists, the alcohol used for 
preserving specimens, the glass used for 


beakers and test tubes, and so on. With a 
change in the whole picture, the specific 
elements are transformed. That is, in a very 
simple way, what the Gestalt psychologists 
mean by saying that the whole determines 
the parts. 


The criticisms of the Gestalt group 
shook the foundations of the structural 
school, but they did not demolish the very 
real contributions to psychology which 
had been made by the structuralists. In 
their patient, systematic analysis of the 
variations in the stimulus and concomitant 
variations in sensation, the structuralists 
did much to put scientific psychology on a 
sound basis. It is true, furthermore, that 
the structural approach calls attention to 
certain facts which the Gestalt school tends 
to ignore: for example, the importance of 
learning and memory in organizing sensory 
experiences into meaningful patterns. Sig- 
nificant progress in psychology has oc- 
eurred, not as one school has overthrown 
another, but as various groups have studied 
and developed theories about differing 
parts of our enormously complex field of 
study. 

Functionalism. The Gestalt protest 
against strueturalism is generally dated as 
of 1912. Actually, protests started with the 
very inception of the Wundt laboratory at 
Leipzig. One of the first American students, 
James McKeen Cattell, was assigned a 
laboratory project which concerned a report 
of what went on in consciousness when a 
person responded to a sudden light stimulus. 
Cattell did not relish his problem. Boldly 
he suggested to Professor Wundt that he 
study the problem from a different slant, 
to wit, by measuring the differences among 
people in their speed of reaction to the 
stimulus. Here was a problem that appealed 


to common sense and had practical ap- 
peal. To Wundt the proposal was ganz 
amerikanisch. Cattell was forced to pursue 
his idea in his private room. This story 
points up the nature of the rise of the 
functional school in America, in part engi- 
neered by Cattell and others of Wundt’s 
returning students. 

The functionalists got their scientific 
technique from Germany, but their orienta- 
tion from Darwin’s theory of evolution. It 
is a doctrine unlike the tight system of 
structuralism, which they did not so much 
reject as they incorporated it to their larger 
purposes. They doubted that the struc- 
turalist’s method of introspection really 
got at pure sensory stuff. They would admit 
that the bare sensation was approximated, 
but really what you got from circumscribed 
introspection were little perceptions or 
small meanings. Anyway, meanings are 
functionally related to the organism’s 
adjustment to the environment, and so 
introspection is most valuable when it gets 
at meaning. Introspection is now generally 
accepted as a tool in psychology, in both 
the structuralist’s narrow and the func- 
tionalist's broad interpretation. In psycho- 
analysis, introspection is used to uncover 
unconscious meanings of neurotic symp- 
toms. The organism and all its parts have 
a purpose and function to perform; the 
mind (or the brain) has its own function, 
just as any other organ. The function of 
the mind is to aid the organism to adjust to 
new and novel conditions. Evolutionarily, 
those organisms that developed minds 
survived; and thus, by natural selection, 
the special kinds of response called “the 
mind” came into being. 

Functionalists were especially interested 
in capacities for adjustment; so mental 
tests and studies of individual differences 
in abilities flourished in America. Adjust- 
ment to environment is a broad concept, 
indeed, but the functionalists accepted 
the challenge and promoted psychological 
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studies in special fields such as education, 
business, law, and medicine. Functionalism 
is more of an attitude than a neat school of 
doctrine. Its followers are catholic in their 
temperament and interests. Indeed, many 
of them simply consider themselves psy- 
chologists, absorbing whatever is useful in 
promoting the understanding of man from 
whatever intellectual group is engaged on 
such problems. The very looseness of func- 
tionalist doctrine seems to give it its 
vitality. In a rapidly expanding field like 
psychology, groups of men intrigued by 
special aspects of the psychology of life 
arise with a special message, but their con- 
tributions seem to become sifted out and 
incorporated in the broad framework of 
functional psychology. 

The strifes and bickerings among psy- 
chologists are more apparent than real. 
Students reading of the various “schools” 
of psychology are sometimes alarmed; 
actually, the main body of psychological 
knowledge is independent of any school. 
Physicists have different theories about 
light; neurologists disagree about the na- 
ture of the nerve impulse. These differences 
are not important, and the same is true for 
most of the differences among psychologists. 
There are at present about fifteen divi- 
sions within the American Psychological 
Association, representing special interests 
in clinical psychology; military, industrial, 
school, or other problems; experimental or 
social psychology; and so on. Each of these 
divisions is likely to have within it people 
of various schools, cooperating, debat- 
ing, and exchanging knowledge without 
difficulty. 

The development of behaviorism. Struc- 
turalism had employed the technique of 
experimentation to study consciousness; 
functionalism fostered experiments on ad- 
justment to the environment, either in 
consciousness or in behavior. A logical 
further step came with the rise of behavior- 
ism, a movement led by John B. Watson, 
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FIG. 1:6. Modern 


psychology rejects animism. 
Watson held that a belief in the power of “the 
mind” to affect the course of human behavior was on 
the same level with the superstition accepted by this 
Ozark Mountain woman, who drives nails into a doll 
to harm the person represented. Watson insisted that 
we must abandon animistic thinking and study be- 
havior in terms of observed antecedent conditions 
and subsequent actions. (By permission of Vance 
Randolph and David Fox Studio.) 


which would limit psychology to the study 
of behavior and ignore consciousness alto- 
gether. This led some wit to remark that 
among the Greeks, psychology was the 
study of the soul, but modern psychology 
had lost its soul; then it was the study 
of the mind, but the structuralists analyzed 
mind into elements, so psychology lost its 
mind; and finally with behaviorism, psy- 
chology lost consciousness. 

Actually, behaviorism is an offshoot of 
functionalism, with close ties to most of 
modern American psychology. Watson 
started as an animal psychologist, doing 


some interesting experiments on white rats, 
which will be described in Chap. 9. He was 
also one of the first psychologists to observe 
babies (see Chap. 3). Neither group of 
subjects could introspect and tell him the 
elements of their experiences, and yet he 
could get meaningful data about them 
by observing their behavior. Thus he 
denied the importance of consciousness to 
psychology. 

Furthermore, Watson believed that scien- 
tific psychology had been blocked by this 
concern with immaterial, intangible con- 
siderations. He suggested that all the 
quarreling about the mind through the 
centuries was due to our not having got 
rid of primitive animism. The emp icists 
got rid of the soul as a spiritual entity; 
Watson proposed to get rid of the idea of 
consciousness, which he believed to be only 
a new label of the structuralist for the 
metaphysical soul of religion. His bold 
effort to rid science of “the man within the 
man" had an appeal but not enough to 
convince common sense that the feeling 
of awareness or consciousness is not & 
reality. However, since performance and 
awareness are correlated, an exact study 
of performance should lead to laws pre- 
dicting behavior. This is where Watson 
had his greatest success. 

Behaviorism also encouraged the exten- 
sion of our knowledge of peripheral factors 
such as muscles and the viscera, in consider- 
ing acts which were traditionally regarded 
as purely mental. These peripheral factors 
had been largely neglected historically; so 
Watson’s rejection of the mind in prefer- 
ence to the body was a necessary corrective, 
although he overdid it. When Watson said 
we think with our whole body, not merely 
with our brains, he exaggerated; but he 
did point up the integration of the whole 
organism even in behavior as subtle as 
thinking. When Watson said that physi- 
ologists study the special organs separately, 
whereas psychologists study the behavior 


of whole organisms, he pointed up the 
person as a whole as the proper study of 
psychology. With corrections for Watson’s 
exaggerations, it seems that behaviorism 
is not too far out of line with the main 
trend of modern psychology. 

Psychoanalysis. Another serious objec- 
tion to structuralism, or the “science of 
consciousness,” is that mental events are 
not always conscious. Although Freud, the 
father of psychoanalysis, did not protest 
against the original formulations of the 
first school of scientific psychology (since 
he paid no attention to psychologists), his 
contributions show the serious limitations 
of a science based on conscious states. 
Freud’s line of descent is from Mesmer, the 
father of hypnosis, and the medical men in 
France who were studying abnormal be- 
havior. In fact, Freud was a student of 
Charcot, who noticed resemblances be- 
tween hysteria and the hypnotic state. 
Under hypnosis the subject often remem- 
bers things of which he is not aware in his 
normal state. This fact impressed Freud. 
' One day Charcot in lecturing about a 
young woman who developed neurotic 
troubles as a consequence of her husband’s 
sexual inability said, according to Freud, 
“in such cases sex is always the most im- 
portant thing—always, always, always.” 
His focus on the unconscious manifestations 
of the sex impulse seems to have stemmed 
from these early experiences. 

Freud was a medical man, and as such 
his method of gathering data was mostly 
clinical observation, rather than laboratory 
experimentation. Many of his ideas, in- 
deed, have proved most difficult to test in 
the laboratory—which does not necessarily 
prove them wrong, of course. In dealing 
with his neurotic patients, Freud was im- 
pressed with the extent to which a forgotten 
memory could apparently determine a 
pathological symptom. To explain this, he 
developed the conception of an “uncon- 
scious mind” in which activity went on, 
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quite without awareness of the person. For 
example, he showed that we often forget 
names of people whom we dislike, and even 
forget words or names which are associated 
with very unpleasant experiences. 

While Freud developed a very elaborate, 
almost fantastic, terminology which most 
American psychologists avoid, his basic 
ideas have been incorporated into general 
psychology. Specifically, his constant em- 
phasis upon motivation has been accepted; 
and his observations about the impact of 
motives upon thinking and reasoning are 
given a very important place. We shall use 
many of his ideas in this book, particularly 
in Chap. 3, dealing with emotions, and 
again in the concluding chapters on 
personality. 

Schools of psychology and the problem of 
reality. This survey of the different schools 
of psychology should be understood in 
relation to the basie problem of psychology 
as first clearly defined by Plato and Aris- 
totle: what is the nature of reality? Tt will 
be recalled that these great thinkers pointed 
out the difference between the physical 
object and the psychological object—the 
fact that “things are not what they seem." 
In a very real sense, the theories which 
characterize our various schools of psy- 
chology are grounded on this problem. The 
structuralists staked their claim on reality 
in the sensory elements of experience; the 
Gestalters, in the organizing tendencies of 
the nervous system, which account for the 
fact that reality appears to us in experience 
in an organized fashion. The structuralists, 
by contrast, ascribed organization to the 
associations based on learning. The func- 
tionalists looked at reality from the point 
of view of the utility of the stimuli to the 
organism; they emphasized the variety 
of ways in which the organism adjusts to 
and transforms reality in meeting its needs. 
Behaviorism modified functionalism in 
stressing the role of response, rather than 
experience, as the major factor in the 
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process of adapting to reality. The psycho- 
analysts have pointed out the major role 
of unconscious desires and anxieties in 
determining how reality appears to us. 
Each school thus stresses an important 
determinant of reality; and, because of the 
validity of their arguments, we now under- 
stand that psychological reality is deter- 
mined in various degrees by all of these 
factors—or in other words, by the organism 
as a whole. 

If we grasp this point clearly, then we 
understand that each of the schools of 
psychology is concerned with the same 
basic phenomenon; all of them study man 
as a whole, and his adjustment to his 
environment. They have, however, used 
different modes of approach, different 
descriptive concepts, and different ex- 
planatory principles. In the following chap- 
ters of this book, we shall be presenting a 
view of scientific psychology which em- 
phasizes the agreements among these 
various points of view. Occasionally we 
shall offer a summary of the special inter- 
pretation developed by a partieular group; 
but we will introduce materials from all of 
the various modern schools as they become 
relevant. As we have already noted, it is 
incorrect to think of any one "school" as 
false or as true. The various groups em- 
phasize different facts and different prin- 
ciples, but they disagree much less than 
they agree. It is thus possible to present a 
picture of modern psychology which will be 
acceptable to most of these groups. That 
is the kind of pieture presented in this book. 


A Definition of Psychology 


Psychology is what its history has made it. 
Developing through the various stages, 
approaches, and schools of thought we have 
sketched so briefly in the preceding pages, 
psychology has become a body of knowl- 
edge dealing with human behavior and 
experience. Functionalism, as the broadest 


and least doctrinaire view of psychology, 
represents the easiest basis to use for a 
textbook. It must be conceded that func- 
tionalism does not represent a tightly 
organized group of fundamental principles, 
and for that reason it is not satisfying to 
some psychologists who want a highly 
precise formulation. As long as we have 
such psychologists (and they are vital to 
the welfare of the science), there will always 
be groups or schools in psychology. But 
functionalism is sufficiently elastic that it 
can be used as a framework for an intro- 
ductory textbook, while we bring in the 
useful points from the other schools as well. 

The key principle of functionalism has 
long been “adaptation to environment.” 
Unfortunately, this one explains so much 
that it has no explanatory value. It is easy 
enough to point to the situation on one side, 
and to the organism on the other, and 
show that adjustment has taken place; but 
it is difficult to put a finger on the process 
of adjusting. What we need is a conception 
of process which will be specific and ob- 
servable, which can serve as the basis for a 
scientific psychology. 

Homeostasis. The key concept which is 
used in this volume to tie the various 
aspects of psychology together is homeo- 
stasis. This term identifies a general bio- 
logical principle: the tendency of the body 
to maintain certain normal constant condi- 
tions. Homeostasis can readily be observed 
in certain simple situations: for example, if 
the body temperature rises substantially, 
one begins to perspire, and this cools him 
off. If he is accumulating too much carbon 
dioxide, his rate of respiration goes up 
automatically. These are simple homeo- 
static processes. They keep the bodily 
conditions at a certain favorable level. 

Homeostasis appears to be a useful con- 
cept for understanding human behavior 
on a much more complex level than the 
illustrations cited. For example, Walter 
Cannon, a noted physiologist, proposed the 
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“emergency theory of emotions” as a 
homeostatic explanation of emotional re- 
sponse. In the case of fear, Cannon noted, 
the organism is faced with a threat to 
survival or at least to some basic satisfac- 
tion. The body meets this threat by mobiliz- 
ing energy for vigorous action. The adrenal 
gland pours adrenalin into the blood stream, 
which in turn releases glycogen from the 
liver for fuel. Adrenalin also speeds blood- 
coagulation time, an obvious aid in case of 
bleeding. The heart rate and blood pressure 
go up, respiration is speeded, digestion 
is sidetracked. All these responses fit into a 
pattern: the mobilization of energy to ward 
off the danger and protect the organism. 
This is clearly homeostatic in the same 
sense that perspiration protects one against 
heatstroke. 

Why is homeostasis a more useful con- 
cept than adjustment? Because it is a 
process which can be observed, taking place 
in a specific situation. Adjustment is the 
end result, a by-product of efforts at main- 
taining essential equilibrium, Homeostasis 
identifies the general principle of maintain- 
ing these constant states, and it is now 
widely accepted as a general biological law.! 
Individuals adjust to unfavorable environ- 
mental conditions by making such changes 
as will restore their normal condition. The 
process goes on within the organism; it is 
merely initiated by external conditions. If 
a drop of acid is placed on a frog’s skin, the 
foot will come up and scratch it off. This 
is homeostatic action to restore the prior 
skin condition.{The energy is mobilized 
inside the organism; the stimulus merely 
triggers the activity; when the stimulus is 
removed, the organism lapses back into its 
previous relaxed state. ) 

The use of homeostasis as a guiding 

! Tt should be noted that it is not correct to 
speak of the organism as trying to maintain 
homeostasis, any more than a falling body is trying 
to maintain gravitation, Falling bodies illustrate 
the law of gravitation, and specific bodily activities 
illustrate the principle of homeostasis. 
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concept in psychology helps us with some 
knotty problems. How about purpose? We 
can say that activity is purposive, but we 
do not imply any consciousness of future 
goals. If I bend a spring, a “purpose” is 
set up in the spring—to return to its origi- 
nal state. If my muscles accumulate too 
much lactic acid and other fatigue products, 
a "purpose" is established—to rest and 
clear away these disturbing substances. The 
purpose is within the organism, in the 
operation of this general principle of remoy- 
ing disturbing stimuli and restoring normal 
equilibrium, One may be disturbed by 
many factors other than physical. An insult 
upsets my equilibrium; my body mobilizes 
energy for action to wipe out the insult, 
although it may be used for other actions 
than fighting. For instance, I may do 
something to prove the insult unjustified, or 
I may work up an elaborate rationalization 
to show that the insult did not apply to 
me. Various homeostatic devices may be 
applied in any given situation. 

Consider also the body-mind problem, 
which so concerned the Greeks and many 
modern psychologists. Perhaps the an- 
cients created a problem by magnifying 
the mind out of its proper proportion as an 
aspect of the functioning organism. So it 
became reified as a “soul” which dominated 
the entire person. Let us remember the 
iceberg, which is nine-tenths under water 
and one-tenth visible. Many homeostatic 
processes are going on at a given moment, 
most of which are unconscious and un- 
noticed. The “mind” as envisioned by the 
classical philosophers includes only that 
small proportion which is focal in con- 
sciousness. Homeostatic processes may 
involve “mental” or “physical” mecha- 
nisms indiscriminately. Suppose Mary has 
an unpleasant engagement—one which 
threatens humiliation or at least embar- 
rassment. She may avoid this disturbance 
by inventing a good excuse—or by develop- 
ing a pain in her stomach. In either case 
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equilibrium is restored, but in the one case 
the process is ‘‘mental,” in the other, 
“physical.” We shall get farther scientif- 
ically if we regard these devices as alterna- 
tive homeostatie mechanisms, different 
ways in which a unified organism deals 
with a threat to normal equilibrium. 

The concept of the self. The term homeo- 
stasis may suggest that we are concerned 
only with essential biological equilibria, 
such as the temperature norm, the acid- 
base balance in the blood, the oxygen- 
carbon dioxide equilibrium, and so on. 
Actually, the homeostatie principle ex- 
tends to include a wide variety of other 
constant states. The most important of 
these is the individual's concept of self. 

The study of the mind seems clearly too 
limited a field for psychology, if we use 
mind in its popular sense. I do not think 
of myself as merely a mind; when I use 
the pronoun “I” or “me,” much more is 
included than thinking and reasoning. Thus 
terms such as ego and self play a role in 
modern psychology once occupied by the 
mind. 

The term self has been defined as the 
sum total of one's experiences. This is a 
purely empirical definition. However, not 
all experiences contribute equally to one's 
notion of himself. It is the typical, recur- 
ring experiences which are most significant. 
The fact that I see parts of my body at 
regular intervals, for example, causes them 
to become an important part of my self- 
concept. A little girl, upon having her locks 
of hair cut off by a barber, looked at herself 
in the mirror and burst out erying—“ But 
I'm not Sally any more!" These constancies 
of appearance, clothing, and physique are 
valued and preserved. 

Recurring needs, such as hunger, and 
need satisfactions contribute to one’s de- 
veloping picture of himself. Habits are 
acted out often and the child perceives 
himself as a person who has these kinds of 
habits. People often struggle to carry out 


certain habitual acts, even though there ig 


no longer any goal for the habit. Inter- 
ference with the habit is treated as inter- 
ference with an important constant state. 
One’s social status is another significant 
aspect of the self. I expect to be treated in 


a certain way by my friends, by strangers, 
by students, and so on. If a friend seems 
colder than usual, I am disturbed; if a 
stranger tries to be excessively familiar, I 
may also find this annoying. People in 


positions of authority demand certain forms 
of behavior as assurance of their status; 
deviations from these prescribed acts may 
be seen as threats to status and punished 
accordingly. Thus the principle of homeo- 


stasis appears to function on the social as 
well as the biological level. 

The self can therefore be thought of as an 
elaborate pattern of desired constant states, 
which are protected if anything threatens 
them. Some of these are judged by the 
person as more important than others; to 
one man, physical comfort is paramount; 
another man may be concerned mostly 
about his professional prestige; and another 
may be motivated chiefly to maintain his 
reeord as a Don Juan. The study of psy- 
chology includes the study of how the self 
develops, how these equilibria are estab- 
lished, and how they are defended. 

Determinism and the self concept. This 
concept of the self can help us with another 
common problem in thinking about psy- 
chology. Many people assert that it is 
inconceivable that we could build a science 
of psychology, because science demands 
predictable, lawful events and man is 
essentially unpredictable. Some have in- 
ferred from man’s failure to conform to 
predictions that he was endowed with free 
will—that he could, by an act of volition, 
go contrary to the various pressures upon 
him in choosing a course of action. If this 
were true, of course, no scientific psychology 
would be possible. But these eccentricities 
are more apparent than real. The error 


arises because the basis for prediction was 
unsound. 

If I try to predict John’s behavior, I 
shall most likely reason thus: “here is what 
I would do in that situation; John will 
probably do the same." The prediction, 
then, is based on the environment as it 
looks to me. But it may look quite different 
to John; and his behavior is determined by 
the field as he perceives it, not as I see it. 
As we learn what John likes and dislikes, 
what he fears, whom he loves, we get an 
awareness of the environment as he sees 
it, and we can predict with a high degree 
of precision just how he will behave. If 
John’s picture of himself is that of a physi- 
cally weak, homely man with no sex appeal, 
our predictions of his behavior at a dance 
must take this into consideration. 

Modern psychology takes the position 
that behavior is determined. Man is today 
the product of his experiences up to today. 
I cannot start speaking Chinese by an act of 
will, although I can speak French (badly) 
by an act of will. “Free will" then, is 
subject to determinism. I cannot hate some- 
one I love, any more than I can fly without 
mechanical aids. But if we wish to verify 
the fact that behavior is determined and 
predictable, we must take into considera- 
tion the self of the individual for whom we 
are predicting. Behavior is always deler- 
mined by the situation as this person per- 
ceives it, not by the “objectively real” 
situation. 

The concept of determinism implies that 
we can predict a person’s actions. Gen- 
erally speaking, this is true. As a matter of 
fact, if we could not predict with real 
accuracy, our whole complex civilization 
would long since have collapsed. We predict 
the actions of other drivers on the high- 
way, of customers in our store, of students 
in our colleges, of workers in our factories. 
Failures of prediction are the exception 
rather than the rule. When prediction 
proves inaccurate, we assume this to be a 
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result of insufficient knowledge, not of 
inherently unpredictable human nature. 

The emphasis here is to be placed on the 
rejection of animism—of mystical forces 
influencing human conduct. A child’s mis- 
behavior annoys his parents. They may 
explain it as proving that he has inherited 
a grandfather’s malice and obstinacy. A 
more realistic approach may indicate that 
the child is frustrated, punished too 
severely, and denied any open affection 
by his parents; he is then seen as reacting 
in a perfectly natural way to the situation 
as he experiences it. No mysterious in- 
herited influences are necessary to explain 
his acts. We shall, in later discussions, 
identify many forms of human behavior 
which have been considered to illustrate 
these mysterious forces, and show how they 
may better be understood on a deter- 
ministie basis. 

It cannot be emphasized too much that 
determinism applies to the field as per- 
ceived, not to the physical field. Many 
errors in applied psychology are the result 
of ignoring this point. A child does not 
necessarily appreciate a gorgeous new doll, 
nor does a factory worker necessarily feel 
grateful for a fine, new employee recreation 
building. People do not always want what 
is “good for them" or what they “should ” 
want. If a child decides that his parents 
do not love him, their shows of affection 
will be discarded as mere pretense; neces- 
sary discipline, on the other hand, will be 
seized upon as proof of dislike. A “fact” 
is real only when it is so perceived by a 
human being. Thought and behavior are 
determined by perceived reality, not by 
“physical reality.” 

In the light of these considerations, we 
might define psychology as the study of 
those homeostatic processes which involve 
the whole organism (as opposed to physi- 
ology, which deals with part processes such 
as digestion and respiration). However, a 
simpler definition is available. The study 
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of any science involves the operation of 
observing significant phenomena. In psy- 
chology we observe and measure external 
behavior and through self-inspection ob- 
serve our own experiences. Operationally, 
therefore, we can define psychology as the 
study of human behavior and experience. 

Why human? This expresses the authors’ 
preference. While animals have many in- 
teresting psychological features, the study 
of human beings seems more significant. 
We shall therefore confine this volume 
primarily to the human level. 

Why behavior? Obviously man’s acts 
make up a major portion of the field. We 
shall be concerned to describe and interpret 
habits such as walking and talking, artistic 
activities such as painting and singing, 
purposeful patterns such as running a busi- 
ness or organizing a labor union. The pre- 
diction and control of behavior of others is a 
major aim of professional psychologists. 

Why experience? It is important that 
the study of experience be accepted as a 
significant portion of scientific psychology. 
Behavior often cannot be understood with- 
out a knowledge of the thought processes 
which preceded action. John and Don both 
refuse invitations to a dance; but we learn 
that John declined because he is afraid 
of women, whereas Don’s behavior re- 
sulted from a prior date to take his girl 
friend to the theater. Experience and 
behavior interpenetrate to such an extent 
that it is both impractical and unscientific 
to separate them. A scientific psychology 
must embrace both. 

In a negative way, we may point out 
that the definition excludes the physical, 
chemical, and biological aspects of man’s 
structure and function. We shall not be 
concerned, except incidentally, with blood 
pressure, digestion, electrical reactions, and 
similar phenomena. Basically the distinc- 
tion is this: psychology is concerned with the 
whole man. The medical and physical 
sciences generally are focused upon inde- 


pendent functions of specific organ systems, 
Thus, endocrinology is concerned with the 
thyroid gland and its hormone; psychology 
is interested only when an imbalance of the 
hormone affects the thinking or emotions 
or activities of the man as a unit. 


The Ultimate Basis of Psychological 
Processes 


It may be argued, of course, that psy- 
chology is merely another science con- 
cerned with a specific system, namely, the 
brain. It is conceivable that this is corre 
We know that the nerve struetiires of the 
cerebral cortex are inextricably involved in 
the processes commonly called mental. We 
know that damage to brain areas produces 
specific and often eatastrophie changes in 
experience and behavior. 

On the other hand, the psychologist 
usually works with direct studies of be- 
havior and not with the brain as such. We 
know, in truth, considerably more about 
experience and behavior than is known 
about the brain functions which are pre- 
sumably essential aspects of these psy- 
chological phenomena. 

Our attitude toward brain patterns is 
considerably like that of the physicist to- 
ward the electron. Nobody has ever seen 
an electron, but it is a convenient assump- 
tion to explain certain experimental effects 
which can be seen or recorded. In the same 
way, we find it expedient to assume that 
certain brain phenomena exist, because 
they provide a much-needed link between 
series of observations. 

lt is plain that memory, for example, 
depends on some brain change. My remem- 
brances of early childhood, of persons I 
have known, and of books I have read, are 
somehow related to changes in my cerebral 
cortex. Virtually nothing is known as tO 
the nature of this change. Similarly, when 
I size up a situation and decide upon & 
course of action, brain patterns form essen- 


tial elements in the series of events, but 
these brain events are very poorly known. 
At best we can assume that the external 
environment (physical field) affects the 
dynamic structure of energies in the brain, 
giving rise to brain fields which are the 
immediate correlates of the behavioral field 
or psychological environment—the facts 
as they are seen by this particular person. 
The brain is thus seen as a kind of syn- 
thesizing organ, taking various stimuli from 
the outer world and various needs, memory 
traces, attitudes, etc., from within the 
organism, and structuring these in some 
way so as to provide a guide for thought 
and action. Something like this must be 
true, but the facts to bolster the assumption 
are rather scanty. = 

Scientific psychologists, consequently, 
are prone to study behavior and experience; 
to understand and interpret their findings 
they use chiefly theories about behavior 
and experience. A kind of silent assumption 
is often detected, to the effect that some- 
thing happens in the brain which underlies 
the externally observable sequence of 
events; in the absence of better neurological 
data, it is often just as well to leave the 
assumption silent. 


Frames of Reference 


Human behavior and experienee can be 
studied with different purposes in mind. 
The salesman and the politician are inter- 
ested in controlling human behavior, in 
selling their commodities or their parties. 
The scientific psychologist has as his pur- 
pose mainly the understanding of behavior 
and experience; the knowledge so gained 
can be used for purposes of control, but 
that is not inherent in the scientists’ ac- 
tivities. The difference in observations and 
methods of procedure depends upon a 
difference in ways of thinking about the 
problem, or, more precisely, a difference in 
frames of reference. 
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When my radio repairman tinkers with 
tubes and circuits, he has one purpose in 
mind: to produce the most satisfactory 
sounds through the loud-speaker. We may 
say that his frame of reference is purely 
practical. A “good” result is one which 
improves the speaker output; a “bad” one 
is recognized by reduced quality of the 
audible tones. 

The electronic physicist, on the other 
hand, is working within a theoretical frame 
of reference. His aim is to achieve the 
clearest comprehension of what goes on 
inside the radio circuit. He may thus be 
satisfied with squawks and wails which 
would cause the radio repairman grievous 
pain; he demands only that these sounds 
occur in accordance with a mental picture 
or theory he is developing. For him a 
“good” result is one which advances his 
knowledge, although it may be annoying 
to other listeners. 

Scientific psychology may be distin- 
guished from practical psychology in this 
same manner. The frame of reference of 
the scientific psychologist is primarily 
theoretical; he wants to understand human 
behavior. Momentarily, if not over a long 
period of time, he is profoundly uncon- 
cerned about the practical implications of 
his work. If asked about it, he is likely to 
reply that pure theory has always proved 
quite practical in the long run. He may 
point out, for example, that some of the 
significant advances in industrial psy- 
chology since 1940 stemmed from experi- 
ments which seemed purely theoretical 
when first performed. 

'This difference between.the theoretical 
and the practical frames of reference means 
that a person may be a deft practitioner in 
the art of human relations with little train- 
ing in the science and, conversely, that 
many excellent theoreticians in psychology 
mangle their human relations in practice 
every day. On the whole, as we make prog- 
ress in both spheres of activity, it seems 
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that a goodly knowledge of theory is be- 
coming more important in connection with 
practice. Just as an engineer, who could 
once acquire a practical knowledge of his 
art without studying physics, now must 
needs acquire some background, so the 
fields of advertising, personnel work, poli- 
ties, and human persuasion generally are 
requiring a better backing in the theory of 
psychology. Even the person with a talent 
for human relations can improve with such 
training; and an individual who is decidedly 
inept may come to be a passable practi- 
tioner with proper guidance and supervision. 


The Psychological Frame of Reference 


The psychological frame of reference can 
be further identified by contrasting it with 
those of other scientific disciplines. Human 
beings, after all, are objects of interest at 
different levels to many different specialists. 

A physicist may well look upon a human 
organism as an aggregate of electrons, 
protons, and neutrons in rapid vibration. 
At the level of molar mechanies he may 
concern himself with the rate of flow of 
blood through tubes, the mechanical effi- 
ciency of our muscles and joints, or the 
electrical characteristics of nerve fiber and 
brain tissue. 

A chemist is likely to show special inter- 
est in the acid-alkali balance in the blood 
stream, in the chemical processes of diges- 
tion, or in the assimilation of organic sub- 
stances. A specialist in biochemistry would 
investigate the hormones produced by the 
endocrine glands, chemical end products 
of nervous activity, and the effects of 
various dietary deficiencies. 

The scientifie psychologist does not ig- 
nore the findings of experts working on 
these other levels. That is one reason why 
students planning to make psychology their 
lifework are urged to get a sound back- 
ground in the natural sciences, especially. 
in the biological field. The psychologist, 


however, is interested in these problems at 
a different level and within a different 
frame of reference. 

Psychology is concerned with the whole 
man. One basic feature of the psychologieal 
frame of reference is its focus upon man as 
a unit. When John flies into a rage, certain 
organ systems may be particularly affected; 
but we must refer to the whole individual 
to understand his activities. A study of his 
blood pressure, his glands, or his muscles 
might show that something was happening; 
the essential fact of anger is not tied to 
any one of these specific inner changes but 
is a function of the entire organism. Sim- 
ilarly, when Tom decides that his voca- 
tional ambition is that of becoming a 
lawyer, specific nerve and muscle changes 
take place, but they can be comprehended 
only in terms of the whole person. 

A businessman may work industri- 
ously for years, saving money, investing 
shrewdly, and building up his annual in- 
come beyond the six-figure level. Then sud- 
denly he gives up his business activities 
to become ambassador to a foreign country 
at a salary which does not even cover his 
expenses. At first glance this seems to repre- 
sent a complete reversal of a major behavior 
tendency; from a vigorously acquisitive 
pattern he has changed to a different 
course of action entirely. A closer study of 
his personality, however, indicates that 
there is a general principle which has not 
been violated. The man’s early acquisitive- 
ness indicated a desire for recognition by 
others, and accumulating money was a 
means to this goal. When a different course 
of action offers more recognition, the ac- 
quisitive pattern is quickly abandoned. 
Thus, the understanding of behavior may 
require a study of man’s relationships with 
his social environment, not merely of his 
biological functioning. 

Psychology seeks general principles of be- 
havior. Suppose you meet Mary S, a new 
girl on campus. She has flaming red hair, 


and an equally flaming temper. From this 
striking instance you may conclude that 
all redheads have violent dispositions. This 
seems to be an illustration of a general 
principle of behavior; unfortunately, it is 
false. Careful study will reveal that many 
red-haired persons are meek; and con- 
versely, that many of violent temper are 
blonds or brunets. 

Psychology seeks, through the patient 
study of one individual in many situations, 
and through the study of many individuals 
in the same environment, to determine de- 
pendable generalizations about behavior. 
We want general principles for the indi- 
vidual, as in the case of the businessman 
turned ambassador, and we want general 
principles for all humans, or for all animals, 
insofar as these can be established. Thus, 
if all college students reacted with increased 
effort when given a failing grade on an ex- 
amination, this would be an important 
generalization. Some, of course, react by 
becoming quite depressed and exerting even 
less effort in subsequent studying. 

The different fields of specialization in 
psychology are chiefly matters of the kind 
of organism studied or the kind of general 
principle sought. Comparative psychology 
seeks general principles for all living organ- 
isms, or for all members of a species. Genetic 
psychology attempts to evolve generaliza- 
tions which will satisfactorily explain the 
development of behavior from infancy to 
maturity. Social psychology investigates and 
generalizes about man’s actions as a mem- 
ber of political, economic, religious, and 
other social groups. Industrial psychology 
deals with the selection and placement of 
workers on jobs, fitting the machine to the 
worker, building good morale, understand- 
ing union-management problems, and so 
on. Clinical psychology is the branch of the 
science which deals most directly with 
persons having mental difficulties. Clinical 
psychologists have made their greatest con- 
tributions in the field of diagnosis of mental 
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problems, but much research is now focused 
on the improvement of methods of psycho- 
therapy—treatment of the mentally mal- 
adjusted. Since we are concerned in this 
volume with giving a general view of 
scientific psychology, we shall draw freely 
upon the researches and conclusions of all 
these and other psychological specialists. 

Psychology is concerned with individual 
differences. The general principles evolved 
by study of particular human groups are 
often valid only in a statistical sense. Thus 
it may be correct on the average to say that 
women express emotion more freely than 
do men; but this statement must not be 
interpreted as meaning that every woman 
will be more emotionally expressive than 
any man. Within each group there are wide 
individual differences, and it is not at all 
difficult to find some men who express 
their emotions more vigorously than some 
women (cf. Chap. 15). 

All organisms are capable of learning, but 
some learn faster than others; some achieve 
a higher level of complexity than others; 
some are especially adept at one type of 
material, but not at others. In every psycho- 
logical function, individual humans differ 
from each other in many ways which are 
important to both the theory and the 
practice of psychology. 

Schoolteachers, factory foremen, and 
army sergeants become acutely aware of 
the practical significance of individual 
differences. One child is poor in arithmetic, 
another in spelling. One raw recruit seems 
almost a born soldier; another, equally in- 
telligent, makes every mistake known to 
man, When we study these differences 
among children, soldiers, husbands, or 
citizens of a nation, we find that the differ- 
ences themselves obey certain rules. Thus 
we have general laws of behavior and gen- 
eral principles covering specific variations 
in the way these laws operate in practice. 

It is important to study individual differ- 
ences as well as general tendencies. A 
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factory manager praised one of his foremen 
and handed him a 5-dollar bill to express 
his appreciation of getting out a rush job. 
The foreman was pleased. The manager 
tried the same method on a second foreman 
and evoked bitter resentment. This man 
accepted praise, but was irritated by the 
offer of money, which he considered 
patronizing. 

The scientific study of any specifie prob- 
lem usually progresses by first proving cer- 
tain general principles, then analyzing the 
factors associated with individual differ- 
ences. Thus early studies on the relation of 
emotion to memory led to the generaliza- 
tion that pleasant material is retained 
longer than unpleasant material. Later 
studies showed that some individuals vio- 
lated this rule; and that these persons (who 
could aptly be called pessimists) had a 
mental make-up such that unpleasant items 
might fit with their expectancies from life, 
in the same way that pleasant memories 
conform to the hopes and expectations of 
the optimist. 


Scientific Method in Psychology 


Because each of us grows up in constant 
association with other people, he necessar- 
ily learns something about human psy- 
chology. This, however, is not equivalent 
to the scientific study of psychology, any 
more than an experienced cook is a scien- 
tifieally trained chemist. Let us enumerate 
the respects in which the scientist follows 
an approach differing from the layman’s 
observation of his companions. 

1. Controlled conditions. The chemist who 
would study the properties of a new element 
or compound knows that he must control 
temperature, pressure, and other conditions 
if he is to get accurate results. In the same 
way, scientific psychologists make use of 
elaborate experimental controls to elimi- 
nate errors in their studies. A simple illus- 
tration comes from the famous “talking 


horse,” Clever Hans, a European wonder 
of the late nineteenth century. Hans dem- 
onstrated to scientists that he could add, 
subtract, multiply, divide, and answer a 
wide variety of problems by pawing the 
number of the correct answer. Even when 
the problem was presented by a man other 
than his trainer, Hans successful. 
Finally a psychologist had the hunch that 
the horse was getting cues from small move- 
ments of the head and shoulders of the 
person holding the card carrying the prob- 
lem. He tried presenting a problem without 
looking at it, so that he did not know the 
correct answer, and the horse failed com- 
pletely. Here the conditions to be con- 
trolled included the experimenter himself. 
In the study of sensory processes, all 
kinds of external cues have to be controlled. 
In one study on smell, the person being 
tested had to take a shower, dress in special 
plastic clothing, and sit in an airtight booth 
in a specially prepared laboratory room in 
order to eliminate all extraneous conditions. 
In research on learning, careful ecutrols of 
motivation, sensory cues, ability, and previ- 
ous experience are introduced. This exact- 
ing approach is necessary if we are to get 
at fundamental faets of human behavior. 


was 


Only if relevant conditions are under the 


control of the observer (or are at least 
clearly defined and balanced) can we be 
sure about the validity of our conclusions 
(Fig. 1:7). 

2. Systematic variation of conditions. An 
obvious corollary of the preceding point is 
the scientific method of varying systemati- 
cally the factors believed significant, to see 
if behavior actually changes to correspond. 
Gates (1917), for example, believed that 
reading a text was less efficient (as a study 
technique) than attempts at recitation with 
book closed. To test this theory, he set up 
a systematic experiment in which some 
Students read material for 100 per cent of 
the study time; others spent 80 per cent of 
their time in reading, 20 per cent attempt- 
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FIG. 1:7. How do psychologists study mental processes? Because man's psychological 
activity is so complex, steps must be taken to control irrelevant variables. This picture 
shows one type of apparatus used to control dependent and independent variables. To 
ensure that the independent variable (a stimulus word or picture) is presented in the 
same way to all subjects, it is projected onto a screen. Projecting for only a small fraction 
of a second prevents careful study of the stimulus and forces a quick judgment. To get a 
precise measure of the dependent variable (speed of response), the subject speaks his 
response into a microphone. This stops a high-speed clock (lower right) which was started 
by the projector (lower left). (Courtesy of J. J. DeLucia.) 


ing recall; a third group divided its time 
60-40, a fourth, 40-60, and a fifth, 20-80, 
The results are shown in Table 1:1. Here 
it appears that there is a consistent, if not 
proportional improvement in memory score 
as more time is expended in recitation. Thus 


the systematic variation of conditions char- 
acterizes scientific studies in psychology. 

3. Control groups. Sometimes it is impor- 
tant to have a group which does not take 
part in the experiment at all. The mere fact 
of being in a laboratory situation may alter 
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TABLE 1:1. Relative Efficiency of Recall of 

Nonsense Material under Different Study 

Schedules 

(Based on Gates, 1917) 

Sa 
Percentage 
recalled 
immediately 


10095 reading ye e eee 35 
80% reading, 20% recitation......... 50 


60% reading, 40% recitation......... 54 
40% reading, 60% recitation......... 7 
20% reading, 80% recitation 


a person’s behavior. Stagner and Britton 
(1949) were interested in the effect of 
unpleasant experiences on public-opinion 
questions. They first obtained student 
judgments about some South American 
countries. Two groups were brought into 
the laboratory and, in the guise of a learn- 
ing experiment, received electric shocks 
whenever the name of Bolivia (Group I) 
or Colombia (Group II) appeared. When 
they were retested on the opinion instru- 
ment, it seemed that the shock had made 
them more friendly to these countries. 
However, a control group which had not 
been near the laboratory had shifted much 
more to the friendly side. (This was during 
the “good neighbor” days of early 1942.) 
Thus, comparison with the control group 
showed that the unpleasant experiences 
had slowed up this change. Without a con- 
trol group, the experiment would have been 
incomprehensible. 

4. Dependent and independent variables. 
It is important, in describing and explain- 
ing psychological phenomena, to distin- 
guish between two classes of events, which 
we call dependent and independent vari- 
ables. An independent variable is one which 
is not modified by some other part of the 
experiment; for instance, in Gates’s study 
of reading and recitation, the percentage 
of time spent in recitation was an inde- 
pendent variable. In his study, the de- 


pendent variable was amount of material 
remembered. It is obviously affected by the 
other conditions of the experiment. 

Some psychological experimentation uses 
a complex pattern of independent variables. 
A recent study used five different groups of 
subjects (classified according to their per- 
sonality difficulties in a veterans’ hospital), 
three different kinds of tasks, and two sets 
of work conditions, as independent vari- 
ables. However, it is advisable to limit the 
number of dependent variables or it may be 
difficult to figure out what the results mean. 
In that study the dependent variable was 
the relative loss of efficiency as a result of 
enforced failure on the task. Experimental 
design involves manipulating the inde- 
pendent variables and then watching to 
see what changes occur in the dependent 
variable. Since some independent variables 
could not be manipulated for humans (e.g., 
cutting out part of the brain), it is some- 
times necessary to use animals as subjects. 
The precise analysis of just what is the inde- 
pendent and what the dependent variablein 
complex social situations will often contrib- 
ute greatly to understanding (Fig. 1:8). 

The differences between the various 
schools of psychology can now be described 
as differences in emphasis upon certain 
dependent variables. As Fig. 1:8 suggests, 
the psychologist has a wide range of possi- 
ble changes in behavior and experience 
which he can observe. The structural school 
was partieularly interested in sensations. 
Students were trained in introspection so 
that they could report certain essential 
changes in experience following stimulation, 
without mixing in memories, judgments, 
and interpretations. The Gestalt group were 
also interested in experiential changes 2 
the main dependent variable, but their 
units were much larger than those of the 
structuralist. They wanted to observe ex- 
perienees of form and meaning, complex 
patterns which the structuralists broke up 
into “conscious elements.” 
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FIG. 1:8. A scheme for understanding the scientific study of psychology, 
On the left are shown the principal classes of independent variables which 
affect human behavior and experience. These are shown as having an impact 
on the organism, its sense organs, nervous and glandular system, plus its 
memories, prejudices, and preferences resulting from prior stimulation. From 
this interaction certain dependent variables emerge: sensations, percepts, 
ideas, decisions, emotions, and actions. The whole of scientific psychology is 
the study of the interplay of these various factors. 
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The functionalist psychologists worked 
with a wider range of both independent 
and dependent variables than their pred- 
ecessors. Where Wundt had studied sensa- 
tions of color and pitch, derived from 
simple light and sound stimuli, the func- 
tionalists manipulated a whole physical or 
social situation and observed the complex 
process of adjustment. This led to research 
on learning, thinking, and problem solving. 
The psychoanalysts went even farther in 
taking the whole life history as the inde- 
pendent variable, and certain symptoms 
(dreams, neurotic manifestations, etc.) as 
the dependent variables. The behaviorists 
resembled the functionalists but threw out 
changes in experience (consciousness) as a 
dependent variable. Only actions, they 
held, were worthy of study. 

5. Trained observers. The layman makes 
errors in his judgment of various phenom- 
ena because he does not have the special 
training which is necessary. Anyone can 
listen to heart sounds through a stetho- 
scope, but only the trained physician can 
diagnose valvular disorders by observing 
variations in these noises. Similarly, the 
untrained person, listening to an account 
of a disorderly child’s unruly behavior, is 


likely not to locate the significant cues 
for understanding and correction of the 
problem. 

The training of psychologists to observe 
and interpret correctly has reached its 
maximum in the clinical field, where the 
study of emotional disorders calls for sensi- 
tive perception of minute indications of 
trouble. However, such training is impor- 
tant in all fields. An industrial psychologist, 
for example, who goes into a factory will 
note little signs of good and poor labor 
relations which are missed or misinter- 
preted by laymen. 

During the recent war, aircraft observers 
were subjected to lengthy training to induce 
quick, accurate identification of approach- 
ing planes. How much more important it is 
to train observers in identifying correctly 
the significant aspects of complex human 
behavior patterns! 

6. Repeated observations. In the lexicon 
of science, no event is an exception to 
scientific law. However, apparent excep- 
tions occur, because we do not grasp the 
essential nature of the event, or try to 
apply an inappropriate or incomplete law, 
or make up a new law for this special case. 
The corrective for such unsound thinking 
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is repetition of the observation. Often it 
appears that the first observation was 
inaccurate or was influenced by uncon- 
trolled factors. Thus, several years ago, 
considerable excitement among psycholo- 
gists was created by an announcement that 
intelligence had been found closely related 
to speed of nerve conduction along certain 
reflex pathways. Repetition of the experi- 
ment proved that, when all relevant condi- 
tions were controlled, these nerve-conduc- 
tion measures gave no indication whatever 
of relative intelligence, 

Control of conditions and repetition of 
observations on human beings are in- 
herently more difficult than similar meas- 
ures in physies and chemistry. Inanimate 
objects can be subjected to any possible 
conditions, at the wish of the scientist. 
Psychologists operate under considerable 
limitations as to conditions they can apply 
to humans. Also, memory of prior experi- 
ments does not seem to be a significant 
variable in chemicals, whereas the repeti- 
tion of an experiment on a human subject 
often fails because he remembers what 
happened the first time. Some progress is 
being made in overcoming these technical 
obstacles; for example, picture and sound 
recordings of an experiment make possible 
repeated observations of the same human 
responses. 

The differences between popular and 
scientific psychology are in considerable 
degree dependent upon these matters of 
technique and method. Much of the stu- 
dent's training, therefore, will consist in 
acquiring an understanding of scientific 
method in psychology. Oftentimes this 
requires a real revolution in the student’s 
way of thinking about human nature. 


The Student's Frame of Reference 


When an individual has developed a clear- 
cut frame of reference with respect to any 
set of material, it becomes extraordinarily 


difficult for him to adopt another. He w l 
ignore facts which do not fit into his estab 
lished mental pattern; he will disto 
observations to confirm his views; he 
forget as rapidly as possible those unag 
ceptable items which are forced upon h 
attention. All this, of course, happens as 
result of unconscious processes. 

This resistance to new frames of refer 
ence is a psychological matter of greatest 
importance to the beginning student 
psychology. Unconsciously, each of 
acquires a set of generalizations abot 
human nature in general, and about specific 
kinds of people, early in life. Afterward it 
becomes quite difficult to replace these by 
a more accurate set of principles. Hu 
relations do not provide the simple, aut 
matic corrections for error that exist in 
the world of physics. If you incorrect 
assume a "live" wire to be free of e 
tricity, and touch it, you will quickly lea 
of your error. You may, however, us 
improper tactics in dealing with an em: 
ployee, and get the recoil months later 
the form of a strike or other trouble. Thu 
you may never become aware of you 
mistake. 

Charles Darwin once remarked that, 
he came across evidence which seemed : 
contradict his theory of evolution, he wrote: 
it down at once; otherwise he was sure to. 
forget it. Many students have theories 
about people and psychology; they remem- 
ber facts which fit their beliefs and ignore 
or forget contradictory data. This is likeli 
to happen often in an introductory co 
in psychology. The student should there- 
fore pay special attention to those facts 
and principles which do not conform to his. 
present beliefs; he should learn to identify 
the sources of error in his own psychology! i 
and he should take special steps to counter- 
act this tendency toward forgetting ideas 
which contradict his own.? 


!In this connection the student should read 
carefully the Preface to this book. 


Another problem may arise for the stu- 
dent because the subject matter of psy- 
chology is, in the very nature of the case, 
intensely emotional. When we concern 
ourselves with parent-child relationships, 
with anxiety, with personality formation, or 
with racial prejudices, we necessarily deal 
with topics heavily charged with personal 
feeling. One of the tasks facing the student 
of psychology is that of learning to study 
and discuss these problems in a cool, dis- 
passionate manner. A chemist who became 
very angry if his litmus turned red, and 
was elated if it became blue, would have a 
hard time in his work. He has to deal with 
all kinds of chemical reactions equably. In 
the same way, students of psychology have 
to learn to discuss criminal behavior, 
immoral behavior, and peculiar behavior 
as simply “more about human beings." We 
cannot become indignant, disgusted, or 
depressed by these observations, if we are 
to achieve deep understanding. 


The Scope of This Book 


The first few chapters of this volume will 
particularly call for a calm and thoughtful 
approach. Our first steps toward insight 
into psychology are in the field of dynamics. 
We must look for an answer to the question, 
why? What desires, fears, ambitions, and 
aspirations motivate man’s behavior? This 
is an area about which there is a good deal 
of misconception in popular thinking 
about psychology; scientific analysis leads 
to rejection of many of these common 
beliefs. 

In the second portion of this book we 
shall deal with material which is less dis- 
turbing. The question asked is: how does 
man go about satisfying his desires? The 
answers delve into the field of sensory 
psychology (how we get information about 
the world), learning to respond appro- 
priately to this information, remembering, 
thinking, and intelligence. This area corre- 
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sponds to the “rational psychology" of the 
ancient Greeks. 

The concluding series of chapters again 
may get into some emotionally toned topics. 
There we shall deal with personality forma- 
tion, how the individual learns to handle 
conflicts of motives, how psychologists 
study, describe, and measure personality. 
Since personality depends upon all psy- 
chological processes—motivation, perceiv- 
ing, learning, thinking—these chapters will 
try to unify all the facts and theories 
presented in the earlier sections. 

The study of psychology is a little more 
difficult than the study of the other natural 
sciences, for reasons such as those we have 
mentioned. Nevertheless, it is a fascinating 
and richly rewarding intellectual venture. 
With reasonable effort it can lead to broader 
understanding and deeper insight into one- 
self and one's fellows. 


SUMMARY 


Man has always found himself an intriguing 
object of study. From the medicine man 
of primitive tribes to the philosophical 
speculations of the ancient Greeks and 
the well-equipped laboratories of the twen- 
tieth eentury, constant inquiries and in- 
vestigations into human behavior have 
sought better comprehension of man and 
his nature. 

A brief sketch of the history of psy- 
chology shows some of the persisting 
problems which have been uncovered and a 
few of the possible solutions. Closely linked 
in their developments are the problems of 
body and mind, of evil and good, and of 
objects and our knowledge of them. Since 
it is clear that, when we acquire knowledge 
of an object, it is not physically incorpo- 
rated within the knower, the Greeks 
speculated that there was a different uni- 
verse, the universe of mind and ideas, 
separate from but parallel to the physical. 
This dualism creates so many problems for 
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science that most psychologists prefer to 
assume a monistic position. They hold that 
the mind and the body are simply labels 
for different functions of a single unified 
organism. This also puts an end to the 
misleading association of mind with good, 
body with evil. 

Scientific psychology could not develop 
until certain aspects of physics and physi- 
ology were clarified. In the late nineteenth 
century enough basic knowledge had been 
accumulated that psychological labora- 
tories were founded, first in Germany, later 
in the United States and elsewhere. Active, 
alert, questioning scholars began uncover- 
ing facts and developing theories about 
human behavior and experience. Struc- 
turalism, Gestalt, functionalism, behavior- 
ism, and psychoanalysis grew up as schools 
of psychology, emphasizing different facts 
and making different assumptions as to 
underlying principles. These schools, how- 
ever, are not incompatible with each other; 
the facts are accepted by all, but differing 
interpretations are often made. This situa- 
tion has actually speeded up the growth 
of scientific psychology in many respects; 
competition among ideas often leads to 
progress. 

A key principle in psychology, one which 
is compatible with the thinking of all 
schools, is homeostasis. This principle 
asserts that organisms tend to maintain, 
and to restore, certain essential constant 
states. This may mean a temperature con- 
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stant, the oxygen-carbon dioxide equilib- 
rium in the blood, the blood sugar level; or 
it may mean a secure environment, a de- 
fined status in society, or a relationship to 
religious and social ideals. This emphasis 
upon human behavior as a ho’ .eostatic 
process is an attempt to get away from the 
primitive animism which explains psy- 
chological activities in terms of spirits and 
mystical forces. 

In studying homeostasis in man, we may 
make use of field observation or of labora- 
tory experimentation. We attempt to pick 
out an independent variable—something 
which disturbs the person’s equilibrium, 
perhaps—and then study the dependent 
variable, the person’s efforts to solve the 
problem and restore his preferred situation. 
To get precise answers to these questions, 
we must control all irrelevant conditions 
carefully, make use of control groups and 
trained observers, and repeat our observa- 
tions at least once. 

The training of psychological observers 
could be said, in a very small way, to be an 
object of this course. The student should 
become more adept at analyzing and under- 
standing human behavior, both his own 
and that of others. To achieve this, he may 
have to forgo some of his own cherished 
beliefs and emotional prejudices; the study 
of psychology is thus more disturbing to 
some young people than is the study of 
physics or chemistry. The rewards, how- 
ever, are comparably great. 
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PART ONE 


Dynamics 


The most important problem of modern psychology is one which was 
ignored by the ancient philosophers because of their bias toward matters 
of intellect. This problem is that of psychodynamies. What are the basic 
sources of power behind human behavior? What drives impel man to act 
as he does? 

When someone asks the question, why? as regards human behavior, he 
is looking for a dynamic answer. He expects an explanation in terms of 
hunger, love, anxiety, ambition, or some similar powerful human motive. 
It is this area of psychology which we must first explore. Later we can 
investigate the mechanisms by which motives achieve satisfaction. 

The simplest dynamic factors are those which arise directly from the 
nature of man’s biological structure. There are certain constant states— 
the supply of foodstuffs as represented by the blood-sugar level, the 
water balance, the temperature constant, and so on—which must be kept 
uniform if the person is to survive. In an evolutionary sense we can say 
that organisms which mobilized energy and put forth vigorous effort 
to maintain these constances were those which survived. The others were 
eliminated. 

Man, however, shows much evidence of strong motivation which is 
only indirectly related to biological survival; indeed, he often follows 
impulses, apparently blind to his own self-destructive actions. After we 
have examined the facts regarding basic biological drives, therefore, we 
shall extend our analysis to consider emotions and social motives. 
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CHAPTER 2 


Biological Drives 


Human behavior is dynamic in character, 
Our acts result from pressing needs and 
impulses. The quest for food, the search for 
security, and the pursuit of high aspirations 
exemplify the motivated nature of all signif- 
icant human activity. 

Human experience is also dynamic. Mo- 
tives influence what we see, how we feel 
about it, the ideas we develop, and the 
opinions we endorse. Problem solving, 
dreams, and creative imagination are 
responsive to inner needs. A thorough 
understanding of human motivation is 
indispensable to a clear picture of our own 
mental processes, and those of persons 
around us. 

The process of energy mobilization is 
chemical, metabolic, physiological in char- 
acter. It cannot be directly observed. But 
when a man makes a terrific effort to 
escape from a burning building, or drives 
himself past the brink of exhaustion in 
dangerous battle, he is exemplifying the 
mobilization of energy to achieve a goal. 
On a less dramatic scale we recognize the 
same phenomenon in the striving of a col- 
lege student for success in his studies, or 
in the driving ambition of a businessman 
toward some peak of prestige, wealth, and 
power. 

Characteristics of motivated behavior. 
Since drives cannot be directly observed 


but must be recognized in terms of their 
effects, it is important at the outset that 
we state clearly the criteria of motivated 
behavior. We look for three characteristics 
of any activity in deciding to what extent! 
it is motivated: 


1. Energy. Motivation is operative propor- 
tionately to the amount of energy output for 
a given situation. A man who has been without 
food for 24 hours will struggle more vigorously 
for food than one who ate an hour ago. Rats 
will run faster, dig through more resistant 
material, and in various ways put forth more 
energy as the insistence of the inner need in- 
creases. We therefore feel justified in reversing 
this relationship and inferring that, if Dick 
works more energetically than Tom, his moti- 
vation is stronger. 

2. Persistence. The motivated individual does 
not easily give up. A child who has seen some 
candy hidden in the room may open drawers, 
pull out books, look under the furniture, and 
keep trying for a considerable time to locate 
the sweets. If failure is accepted promptly and 
effort abandoned, we infer the absence of any 
strong motivation. 

3. Variability. Related to persistence is the 
phenomenon of variability. While the person 
persists in his effort to achieve some satisfac- 
tion, he does not simply repeat the same act 


1 Note that we imply a continuum from be- 
havior with very low energy level (little motiva- 
tion) to a very high energy level (intense 
motivation). 
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again and again. He will try different paths to 
the goal. A boy who wants prestige in school 
may try studying; failing to get good marks, 
he may try athletics; failing in that, he may 
become a bully, still seeking the same goal, but 
constantly varying the technique. 


Characteristics of motivated experi- 
ence. The experience of others cannot be 
directly observed, but another individual 
may describe his inner experiences to you. 
Or you may observe your own thought 
processes. In either event, it becomes possi- 
ble to identify the phenomena of energy, 
persistence, and variability, by self-ob- 
servation, just as on the level of overt 
behavior. At times you are tense, alert, 
keyed to react vigorously; at other times 
you are lazy, relaxed, daydreaming in an 
idle manner. 

When a strong motive is operating, our 
mental processes are characterized by 
intensity, or high energy level. A young 
man in love experiences images, thoughts, 
and feelings about his beloved which have 
a compelling, controlling quality. They can 
be ignored or brushed aside with the great- 
est difficulty, if at all. The thoughts relating 
to a goal object tend to persist; i.e., they 
are not readily forgotten; they recur to the 
mind whenever opportunity presents itself. 
They are, in general, variable, in the sense 
that they take a variety of forms and may 
adapt themselves to many different con- 
texts. Thus, a person who is very hungry 
may think about many kinds of food, about 
various methods of obtaining food, about 
ways of preparing it, and so on. The Freu- 
dian work on dreams illustrates strikingly 
how the same motive, the same desired 
goal, may be disguised in a variety of ways 
during successive dreams by the same 
individual. 


Varieties of Motivation 


While the unifying phenomenon in all forms 
of motivation is energy mobilization, it will 


be advantageous for us to keep our focus 
on the motivating factors, not on the 
mobilization process. Af all, our human 
energy is of one single variety: the chemical 
transformation of food into energy. The 
basic physiology is the same whether the 
energy release is based on the need for 
food, the quest for a mate, fear of a hungry 
lion, ambition to become President, or 
some other goal-seeking tendency. We shall 
thus find it most valuable, in studying 
motivation, to concentrate our attention 
on the wide variety of conditions and cireum- 
stances which set off this vigorous response 
of the individual. 

It seems correct to say that there are 
three significant varieties of motivating 
factors. (The exact number is a matter of 
disagreement; some psychologists prefer 
only two, or one, while others argue for a 
great number.) Whether the correct number 
is three or six is not especially important. 
It will be quite helpful to the student, how- 
ever, to organize these motives into a sys- 
tematic scheme, such as is outlined below. 


1. Biological drives. The most elementary 
forms of energy mobilization arise from definite 
biological needs of the organism. Hunger, thirst, 
oxygen lack, fatigue, excretion, escape from 
pain—these readily suggest some of the con- 
ditions which give rise to motivated action. 

2. Emotions. Such words as fear, anger, Joy, 
love, hate, disgust, and curiosity imply the 
presence of inner states leading to more or 
less vigorous activity. They differ from the 
biological drives in that they are less closely 
tied to physical needs and tissue conditions; 
they are more directly related to external situ- 
ations. They are thus more flexible and variable 
than the drives. 

3. Values and interests. At a still more com- 
plex, subtle level we recognize the energizing 
effect of broad nonphysiological tendencies 
which may be called values. An easy illustration 
is that of a deep religious conviction. The person 
who feels his religion keenly, personally, will 
work hard to further his church, will think often 
and persistently of its welfare, and so on. 


In this and the succeeding chapters, we 
shall summarize the major principles known 
to apply to these three levels of motivation. 
The following pages will expand the discus- 
sion of the biological or biogenic drives, as 
the simplest and earliest forms of human 
motivation, 


Homeostasis: a Basic Principle 


We have stated that the problem of psy- 
chological dynamics is the problem of 
energy mobilization, Under what cireum- 
stances is energy channeled into specific 
activities? The individual is not equally 
active and vigorous at all times. Why is he 
sometimes striving very keenly for some 
objective, and at other times relaxed and 
lazy? It will help if we start with some very 
simple situations of energy mobilization 
and apply the principles discernible there 
to more complex adult conditions. 

In the simplest kind of dynamie activa- 
tion of behavior, we have such situations 
as that of temperature control. When the 
body temperature falls more than a slight 
amount below that required for optimum 
functioning, a reflex center in the mid-brain 
goes into action. A higher metabolic rate, 
faster circulation of blood, and increased 
muscular tension serve to release and dis- 
tribute heat more rapidly. If the decline 
in temperature continues, shivering and 
vigorous muscular action will help to 
restore the normal temperature. The body 
is equipped with a number of such systems, 
which preserve the desirable equilibrium of 
oxygen and carbon dioxide, temperature, 
and similar physiological necessities. 

At a somewhat more complex level, we 
observe a different kind of return to equilib- 
rium, If the rat’s body temperature drops, 
and the metabolic adjustment fails to 
restore equilibrium, he will build a nest 
of paper or other available materials (Fig. 
2:1). Or, consider the case of the hungry 
infant. After a certain number of hours 
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without food, the baby becomes restless. He 
squirms, frets, waves his arms and legs. 
If food is not forthcoming, he cries loudly 
and threshes about, As soon as he obtains 
food, this activity diminishes and in a short 
time, with satiation, he relapses in satisfied 
quiescence. 

The principle of homeostasis is well illus- 
trated by these behavior sequences. Ac- 
cording to this principle, energy mobiliza- 
tion begins when an inner equilibrium is 
disturbed, and continues until this equilib- 
rium is restored. The physiological balance 
of food intake and utilization is gradually 
destroyed by continued metabolism, At a 
certain point, this disturbance sets off 
certain muscular tensions. The tensions, in 
turn, trigger the responses of crying, 
squirming, ete. Feeding relieves the ten- 
sion, and the child returns to a state of 
equilibrium. 

This energy mobilization is functional; 
it has survival value. The organism becomes 
highly motivated when an inner condition 
develops which threatens its well-being. 
Clearly, no conscious purpose need be 
involved; even in adult behavior, many 
goals are vigorously pursued under condi- 
tions of limited conscious awareness, and 
among children much motivation is plainly 
unconscious. 

Two levels of homeostasis, It appears, as 
the above examples suggest, that human 
beings are endowed by inheritance with a 
tendency toward the maintenance of cer- 
tain optimum biological conditions; food 
supply, temperature, oxygen, water, and 
so on. This homeostatic function is a 
universal feature of human (as well as 
animal) behavior. 

We must note, however, that homeostasis 
functions differently in the two examples 
cited, which correspond to two differing 
levels of organization. At the simple, reflex 
level, we observe automatic restoration of 
equilibrium in a rather precise manner and 
with virtually no modification due to 
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FIG. 2:1. An example of dynamic homeostasis. The rat will build nests of strips 
of paper, cloth, or other materials, In this experiment a roll of paper was made 
available on a reel so that the amount used by the rats was automatically 
measured. While the room temperature was around 80°F,, little nest building 
took place. When the room temperature was lowered to 50°F. (at age 150 days), 
the rats immediately used large quantities of paper to build nests, thus pre- 


serving their essential constant temperature. (Modified from Richter, 1937.) 


experience. One does not become better at 
metabolizing or shivering as a consequence 
of learning how to deal with the situation 
of declining temperature. This elemental 
kind of equilibrium maintenance is called 
static homeostasis. 

In contrast to this kind of behavior is 
the process which occurs in connection with 
more complex situations. Any disturbance 
of homeostasis, as in a chill or in hunger, 
affects not only the reflex centers of the 
lower brain but also the higher centers 
which are involved in learning, remember- 
ing, thinking, and planning. Thus, through 
experience one learns to look at a thermom- 
eter and don a coat before going outside; to 
lay up supplies of food against possible 
future famine; to carry water when crossing 
an arid waste, and so on. These behavioral 
patterns are homeostatie, just as deep 
breathing to eliminate excess carbon dioxide 


is homeostatic. But in these complex in- 
stances we are dealing with dynamic ad- 
justments, modified by experience, often 
including a planned change of the environ- 
ment. In contrast to the simple, automatie 
physiological changes of static homeostasis, 
these forms of adaptation involve an active 
effort of the entire organism (not just a 
limited system) to deal with the problem. 
We shall therefore designate such tend- 
encies toward equilibrium as dynamic 
homeostasis. 

The organism as a unit. It would not be 
particularly misleading to say that psy- 
chology is the science of the integrated 
organism. The study of static homeostasis, 
as in respiration, circulation, metabolism, 
and so on, has become an accepted function 
of the physiologists. Psychology has become 
organized around those problems asso- 
ciated with dynamic homeostasis, that is, 


instances in which the whole organism is 
energized to achieve a restoration of 
equilibrium, 

Actually, the organism is always func- 
tioning as a unit. What happens on the level 
of learning, thinking, remembering, and 
imagining is modified by the body’s blood 
chemistry, physical status, and physio- 
logical condition. As a practical matter, 
however, some boundary lines between the 
sciences are necessary; and we shall take 
it for granted that psychology is only rarely. 
concerned with the simple, reflex adjust- 
ments of static homeostasis. Energy mobili- 
zation is a significant phenomenon for 
psychologists primarily as it provides the 
dynamic forces involved in such major 
activies as seeking a mate, acquiring an 
occupation, forming social groups, and 
developing personality. The principles of 
motivation are fundamental to an under- 
standing of all these phases of human 
behavior and experience. 

The homeostatic mechanism operates 
throughout the entire behavioral resources 
of the individual. It can be shown, for 
example, that there is a qualitative change 
in the kinds of stimuli to which the organ- 
ism responds. Stimuli which previously 
had been ignored (e.g., salt, water) are now 
observed, and those which previously had 
been effective are now ignored. Sensory 
thresholds—sight, hearing,  smell—are 
lowered. The increase in activity also can 
be considered as providing a mechanism 
for survival, in that the organism moves 
about and therefore quantitatively in- 
creases its contacts with the environment. 
This increase in the number of environ- 
mental stimuli encountered tends to offer a 
much greater probability of finding that 
which is needed to restore the inner equilib- 
rium. Thus, both the selective changes in 
sensory thresholds and the quantitative 
increase in the total number of contacts 
with external stimuli can be considered as 
adaptive mechanisms. 
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The change in selective response to 
stimuli can well be illustrated by such ex- 
periments as those reported by Richter 
(1942), in which the adrenal glands were 
removed from a group of rats. The imme- 
diate result of adrenalectomy is the dis- 
turbance of sodium metabolism and a tre- 
mendous increase in the need for sodium 
chloride. When these rats were given access 
to two water bottles, one containing ordi- 
nary water and the other a 3 per cent solu- 
tion of sodium chloride, the rats immedi- 
ately showed a decided preference for the 
salted water and increased their intake of 


sodium chloride by several hundred per 


cent. The efficacy of the homeostatic 
mechanism here, in maintaining the inner 
organic equilibrium, can be demonstrated 
by the fact that 100 per cent of a group of 
rats whose adrenals had been removed, and 
who were not given access to salt-water 
solution, died, whereas 100 per cent of those 
similarly operated, and given access to a 
sufficient supply of salt water, survived. 

These experiments illustrate what the 
physiologist Walter Cannon meant by his 
phrase: “the wisdom of the body." They 
suggest that the organism is endowed 
with an automatic equilibrium-maintaining 
tendency which helps to preserve existence 
in the face of many kinds of environmental 
obstacles and difficulties. It also suggests 
that motivation cannot be ascribed to a spe- 
cific set of inborn needs or drives. Motivation 
is a function of the total organism. When 
an individual becomes motivated, he is 
motivated as a totality. The motive is not 
restricted to a specific part of the person- 
ality. This means that, whenever homeo- 
static equilibrium is disturbed, the energies 
of the entire organism tend to be mobilized in 
active effort to restore the balance. 

Focusing of experience. Energy mobiliza- 
tion involves the focusing of both behavior 
and experience in certain ways. The 
hungry rat shows a selective response to 
food; the thirsty rat, to water. While we 
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FIG. 2:2. Focusing of experience. Under the influence of a strong motive, the 
field of experience narrows to focus sharply on objects which offer a prospect 
of satisfying this desire. Here an ingenious photographer suggests how the 
baby may view life when he is hungry. Only the bottle is in clear focus; every- 
thing else is blurred. Under the stress of other motives, the focus would be 
elsewhere, (From Life Magazine. Copyright Time, Inc.) 


cannot theorize about the animal’s experi- 
ences, we know that in human beings this 
focusing of behavior upon a specific goal 
object is accompanied by certain conscious 
processes. Certain objects “stand out” in 
the environment. Explorers on short rations 
dream of food; lonely soldiers on islands in 
the South Pacific dream of women. We be- 
come keenly aware of those places and 
activities which will enable us to satisfy 
our desires. Figure 2:2 shows an ingenious 
photographer’s interpretation of the hun- 
gry child’s view—the bottle clear and 
sharply focused, the rest of the background 
fuzzy and poorly formed. All major phases 
of human behavior and experience seem to 
be thus shaped by our inner drives. 
Nonhomeostatic behavior. It must ap- 


pear to the student that, while most of 
human activity can be organized under the 
rubric of homeostasis, there are many ex- 
ceptions to this rule. While most people 
are inclined to seek for equilibrium, others 
seem deliberately to upset equilibrium. 
Thus there are men who go hunting for 
dangerous wild animals, who deliberately 
expose themselves to hardships in exploring 
and mountain climbing, and who gamble 
with their lives as test pilots, racing 
drivers, etc. On a smaller scale we find 
children apparently seeking disequilibrium 
through hazardous play, and adults who 
gamble for modest sums of money. 

Tt is, in fact, fairly easy to show that 
these behaviors do not violate the principle 
of homeostasis, although they seem on the 


surface to do so. We must recognize that 
people have many different desires (they 
are attempting to maintain equilibrium in 
several different respects) and sometimes 
they must choose one at the cost of another. 
It may be necessary to work (disturb one 
equilibrium) in order to get food (restore 
another equilibrium). The principle of 
dominance (see below) takes cognizance of 
the fact that some needs will dominate 
behavior to the exclusion of other needs. 
Thus the child who is afraid to go down the 
slide (avoid disequilibrium) may also be 
reluctant to accept the razzing of his play- 
mates (another, more complex equilibrium). 
The mountain climber might be more upset 
by the accusation that he was a coward 
than by the hardships he faced in his sport. 

The child’s readiness to go into a threat- 
ening, disturbing situation for a thrill, of 
course, is related to his confidence in ulti- 
mate safety. The child who is intensely 
disturbed by a threat will be unable to 
engage in such behavior. But if a boy has 
successfully mastered dangers of one kind, 
he approaches another situation with very 
little fear of failure. The amount of disequi- 
librium induced by a given stimulus, in 
other words, is a function of past experience 
and the person’s confidence that he can 
restore equilibrium by his own efforts. 

It is also worth while to note that the 
principle of dynamic homeostasis implies 
the possibility of delay in getting equilib- 
rium, in order to do a better job. Primitive 
man, to develop agriculture, had to forego 
eating some of his grain and save it for 
seed. (This is the “reality principle” in 
action—one mark of a mature personality.) 
There is even some reason to suppose that 
it is more satisfying to restore equilibrium 
than simply to maintain it (this is true 
primarily at the adult human level). For 
example, most of us would prefer to build 
up a moderately strong hunger tension 
before attending an excellent banquet, so 
that we would enjoy the feast. In general, 
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therefore, behavior which appears to dis- 
turb equilibrium is only a short-run, not a 
long-range, violation of the homeostatic 
principle. 


Tension and Valence 


In the foregoing discussion we have sug- 
gested that the organism reacts homeostati- 
cally to any disturbance, whether aroused 
internally or externally. If we consider the 
specific case of internal disturbances, we 
find that a need for a particular substance, 
such as food, water, oxygen, vitamins, or 
minerals, may underlie seeking behavior 
and may ultimately be responsible for the 
release of energy in active behavior of dif- 
ferent kinds. This behavior pattern in 
general tends to locate stimuli which will 
restore the equilibrium to its original con- 
dition of optimum values for survival. It 
must be noted, however, that not all needs 
operate in this fashion. It may happen that, 
the individual suffers a deficiency of calcium 
without this need motivating any particular 
activity, and he may suffer from decayed 
teeth, softening bones, and other unfortu- 
nate conditions without being aware of his 
deficiency or without making any search 
for a diet which would supply the missing 
substance. It is necessary, therefore, that 
we introduce an additional concept into the 
sequence of behavior before we can fully 
understand this homeostatic process. 

It appears that the immediate conse- 
quence of the disturbance of organismic 
equilibrium in those cases which lead to moti- 
vated activity is the setting up of tension. 
Easiest of these instances to observe and 
describe is the tension which is associated 
with hunger. In that case the tension is an 
actual muscular contraction of the walls of 
the stomach. Another easily observable 
muscular tension involved in a motivation 
sequence is the muscular tension which is 
associated with the attempt to escape from 
physical pain. In everyday behavior one 
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commonly notes that his body becomes 
rather tense when he is trying very hard in 
any field of endeavor: for example, the solu- 
tion of a mathematical problem which is 
quite difficult may be associated with 
the development of widespread muscular 
tension. 

Whether this tension underlying moti- 
vated acts is necessarily muscular in all 
cases is a question which cannot be an- 
swered finally with the information now at 
our disposal. There is certainly a great deal 
of evidence to indicate that most forms of 
motivated behavior are accompanied by 
muscular tension. In other instances, how- 
ever, it has been pointed out that motiva- 
tional tendencies may operate over a period 
of months or even years; as, for example, 
the ambition to achieve a certain kind of 
professional education, or a certain status 
in the community. In these instances it is 
hard to believe that a simple muscular 
state could continue over such a period of 
time. We therefore resort to the concept 
that muscular tension may set up a parallel 
tense state or "representation of tension" 
in the cerebral cortex. This cortical state 
may be rearoused whenever any appropri- 
ate stimulus is present in the environment. 
In that case it is not necessary to assume 
the aetual persistence of the physical ten- 
sion over this period of time. 

The state of anziety may be considered 
to be the anticipation of some disturbing 
situation which is not yet physically pres- 
ent. Anxiety is certainly accompanied by a 
great deal of museular tension in most indi- 
viduals. If we are troubled, for example, by 
anticipation of hunger, economic disaster, 
loss of a loved one, or any other potential 
threat, we are likely to become very tense 
and emotionally disturbed. We shall refer 
later to the widespread role which anxiety 
tension plays in motivating many forms of 
complex human activity. It is necessary at 
this point only to note that anxiety, like 
its predecessor drives of hunger, pain, and 


the like, is actually accompanied by muscu- 
lar tension. 

The state of elation and optimism like- 
wise can be defined as anticipation of goal 
achievement. Elation is experienced when 
the individual finds that he can surely 
achieve his goal; the intensity of this feeling 
depends on how strong his drive was, and 
how much danger of failure seemed immi- 
nent. Elation, like anxiety, involves some 
muscle tension; obviously, then, we cannot 
identify tension with unpleasantness. Some 
tensions are painful but others are associ- 
ated with pleasure. 

Motor set and energy mobilization. An 
analysis of the energetics of human be- 
havior must take into consideration tyo 
dimensions of variation: goal direction and 
intensity. As we have noted, disturbance of 
homeostasis leads to tension, and this in 
turn is related to an increase in intensity of 
response. The activity level goes up; more 
energy is available. The organism can run 
faster, fight harder, overcome obstacles in 
its path. 

This homeostatie conception, however, 
pays little attention to the matter of goal 
direction. Actually, tensions do not merely 
raise the total energy level; the energy 
tends to be channeled into definite acts. 
Once a baby has learned that sucking on à 
nipple reduces hunger tension, while suck- 
ing on a blanket does not, his tension be- 
comes focalized as a definite motor set. He 
searches for the nipple. The older child goes 
to a source of food. Adults get “set” for 
very complex activities which lead to goal 
satisfaction and release of tension. 

The phenomenon of motor set is most 
important. It is characteristic of man that 
he has few goal-seeking acts determined by 
heredity. Flexibility in tension reduction is 
the rule. Thus, in one culture, one gets 
"set" for individual effort, to obtain food, 
whereas another culture fosters a set for 
cooperative endeavor. The kind of set estab- 
lished is highly significant because it domi- 


FIG. 2:3, Positive valence. The arrow represents the 
force pressing the person toward a goal. The sym- 
bol + will be employed to identify goal objects 
which exert a positive attraction upon the person; 
minus (— ) is used to indicate goal objects which repel 
the person (danger, discomfort, deprivation). 


nates the person's behavior; tension-reduc- 
ing reactions employed by one man may be 
ignored, their possible value unknown, by 
another. As we progress from the study of 
simple, biologically determined energy mo- 
bilization to that which is affected chiefly 
by external, social situations, this point will 
become more important. 

Valence. Not all motivation is purely 
internal in origin. In many cases we find 
that external stimuli are capable of arousing 
tension and initiating sequences of moti- 
vated behavior. A child who is not particu- 
larly hungry, for example, may become 
quite tense, excited, and positively moti- 
vated by the presence of an ice-cream cone. 
In this case we recognize the fact that an 
external stimulus has been immediately 
responsible for the development of tension. 
We shall refer to such an external stimulus 
by the term valence. 

The term valence refers (in psychology) 
to external stimuli which have either a 
positive or a negative demand value for 
the organism. Thus stimuli which suggest 
the satisfaction of needs are likely to have 
positive valences (Fig. 2:3), and those 
which threaten injury and discomfort are 
likely to have negative valences (Fig. 2:4). 
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Danger 


FIG. 2:4. Negative valence. A goal object which 
threatens pain or discomfort will set off energy 
mobilization designed to remove the person from 
this threat. The strength of'the negative valence is 
suggested by the length of the arrow pressing the 
individual away from the subject. 


Whether any valenees are innately deter- 
mined is a matter of debate. Certainly 
there cannot be many such; exceptions 
might be sweet tastes, optimal tempera- 
tures, and a few very simple cases of this 
type. In other instances, stimuli showing 
the quality of valence are products of a 
learning sequence. It thus appears that 
the ultimate determinants of valence will 
be either the value of the environmental 
stimulus in meeting homeostatic needs 
now present, or the value of the stimulus 
as a sign indicating future sources of satis- 
faction for these needs. 


Measuring Motivated Behavior 


We have noted that a disturbance of some 
bodily equilibrium (such as food, water, or 
oxygen) creates tension. This tension leads 
to energetic, persistent, variable activity. 
Approaches to the measurement of motiva- 
tion necessarily involve the study of ac- 
tivity; the drive itself is never accessible 
to direct observation. These techniques 
involve, therefore, the three basie charac- 
teristics of motivated behavior: intensity, 
persistence, and variability. In some cases 
goal direction is also measured. 
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FIG 2:5. Activity wheel. Small animals, such as rats 
and squirrels, will reveal the intensity of a drive by 
the amount of running. The wheel has a counter on 
the axle which records the number of rotations in 
either direction. (Drawing by Dr. H. F. Harlow, in 
Young, 1943.) 


We shall begin with some methods for 
studying motives of animals, which are 
exclusively “biogenic” in the sense in 
which we have been using the term, i.e., 
determined by tissue needs. When we 
consider human motivation, we must deal 
with more complex issues. Thus there is an 
advantage in taking up simpler problems 
first. 

The activity wheel. An extremely simple 
approach to motivation in animals involves 
placing them in a movable cage connected 
to an automatic recording mechanism. The 
kind of rotating wheel-shaped cage often 
used for pet squirrels (Fig. 2:5) is one of 
these devices. Another is a triangular cage 
mounted on inflated rubber supports, so 
that any motion of the animal is recorded. 
As the principle is the same, only the 
activity wheel will be discussed. 

When an inner equilibrium is disturbed, 
the animal becomes restless. Internal ten- 


be —M M 


Time in hours 


up 419 — an 
AMPLE Ae d^ 


Stomach contractions 


(a) 


Activily —4 > «e B 


Eating : tt 


Stomach contractions 
(6) 

FIG. 2:6. Hunger-induced activity. Curve a shows the 
schematic relation of stomach contractions to bursts 
of activity in the rat. Note the close correspondence 
in time. No food was available during this interval, 
but the contractions die out and then start again. 
Curve b shows the sudden cessation of both con- 
fractions and activity when food is made available, 
thus indicating that the activity was truly dependent 
upon the food deprivation. The relation to stomach 
contractions is inferred. (From Richter, 1927.) 


sion mounts, and this sets off muscular 
activity. In small animals, such as the rat 
or squirrel, the normal activity pattern 
includes a great deal of running; thus, the 
activity wheel probably gives us a fairly 
accurate index of the total increase in 
aetion with rising motivation. 

It is possible to study relationships ex- 
perimentally and thus to validate the 
assertion that activity is related to motiva- 
tion. For example, we can deprive the 
animal of food for varying intervals of 
time. As Fig. 2:6 shows, the amount of 
activity steadily increases as the inferred 
need for food becomes more intense. Simi- 
larly, Fig. 2:7a shows an inerease in ac- 
tivity related to the sexual rhythm of the 
female rat. That this is a genuine sex drive 
and not mere restlessness is demonstrated 
by Fig. 2:7b. When the female rat is placed 
in a special eage where she can approach a 
male when she is in heat, the peaks of 
activity disappear. 
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FIG, 2:7. Sex-induced activity. Curve a shows running activity of a female rat. Food was available in the cage, 
Note the 4-day cycle which begins at the age of 51 days, the onset of puberty. That this is a genuine manifes- 
tation of the sex drive is shown by curve b. The female was placed in half of a double cage, with a male in 
the other half. The opening between was large enough for the female to pass through, but not for the male. 
Note the disappearance of the excess running activity when sexual deprivation was removed by giving access 
to the male. (From Wang, 1923, and Richter, 1927.) 


leading to preferred objects is faster than 
that to nonpreferred goals. 

A few studies of human infants have 
utilized a form of preference technique. 
Davis (1928) has reported a “cafeteria” 
method of feeding babies after they reach 
the solid-food stage. She found that the 
babies would, over a period of time, take in 
larger quantities of needed substances until 
a deficiency had been met, then taper off 
and show preference for other foods. Thus it 
appeared that homeostatic disturbances 


Adaptation to infants. Gross muscular 
activity is no doubt a poor measure of drive 
in adults, because we have learned not to 
reveal our inner tensions in many situa- 
tions. For infants, this factor is not opera- 
tive. Irwin (1930) devised a erib to record 
restless motions of babies; Fig. 2:8 shows 
how hunger drive sets off excess activity 
at this age level. Movements increase 
steadily toward feeding time, then fall off. 
The extreme peak at 6 A.M. is a consequence 
of an 8-hour food deprivation, as compared 


with the other feeding intervals of 4 hours. 

Preference tests. Relative strength of 
demand for varied goal objects can be 
tested by a simple preference setup in which 
the animal has his choice of two or more 
items. Thus, an animal with a need for 
vitamin B will choose a dietary mixture 
containing this substance, in preference 
to one lacking in the vitamin (Fig. 2:16, 
page 56). If the foods are placed at the 
end of a Y-shaped runway, it will be found 
that the speed of running down the arm 


(needs for calcium, vitamins, proteins, 
ete.) controlled the behavior of the child 
and led to increased choice of needed foods. 

Learning speed. Increased motivation 
leads to increased activity. And satisfaction 
of a motive by a given kind of action leads 
to learning. (The complexities of this rela- 
tionship cannot be developed here; they 
will be treated in Chap. 9.) Thus it seems 
plausible to suggest that satisfaction of a 
stronger motive will lead to faster learning. 

In general, experimental data confirm 
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this expectation. As F ig. 2:9 shows, rats 
learning a maze do better for a preferred 
food than for nonpreferred foods. A task 
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FIG 2:9. Effect of preferred food on behavior. The 
animals rewarded with bran mash (a preferred food) 
learn faster than those rewarded with sunflower 
seed. When both groups received sunflower seed 
at the end of the run (tenth day of the experiment), 
the group formerly receiving bran mash actually did 
worse than the animals which were accustomed to 
receiving sunflower seed. (Modified from Elliott, 
1928.) 
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FIG. 2:8. The activity cycle in infants. The peaks of activity occur just prior to 

feeding time. Note the exaggerated peak just before 6 A.M. after the long 

night break in feeding. (From Irwin, 1930.) 


learned under 48-hour hunger drive is 
acquired faster and remembered longer 
than with a 12-hour or 24-hour drive (Fig. 
2:10). Heron and Peake (1949) found that, 
in a discrimination problem, the nature 
of the food determined whether or not 
learning would occur. The experimental 
group was fed a protein-free diet for 30 
days; then they and a control group 
learned to jump to a white card for food. 
Both were fed shortly before being placed 
in the learning situation. When casein and 
the protein-free diet were used as rewards, 
the experimental rats learned to jump to 
casein; the control group learned virtually 
nothing. Thus it appeared that the strong 
inner need for protein motivated successful 
learning in the experimental group. 

At the human level, it often appears that 
stronger motivation leads to faster learn- 
ing. Thus college students may be grouped 
by intelligence and compared on grades. 
Some make higher marks than expected; 


Mean number of errors 


FIG, 2:10. Period of deprivation affects learning and 
retention, The curves show speed of relearning a 
maze, which had originally been learned under 
different periods of food deprivation. Those with 
48-hour deprivation show fastest relearning, those 
with 12-hour deprivation, slowest. Relearning tests 
were made with all groups under the same degree of 
deprivation, 24 hours. (From MacDuff, 1946.) 


others less than expected. The former group 
is generally found to have a definite purpose 
in attending college, clear goals they are 
trying to reach, a desire for education or a 
professional career; the latter group may 
be motivated by considerations having no 
relation to college as such: companionship, 
athletics, social prestige. Thus we infer 
that the motivation of the two groups 
toward educational goals differs in inten- 
sity, and this in turn determines the amount 
of effort expended on educational activities. 

Physical work. Animals vary in the 
amount of physical work they will do to 
achieve a goal—as do humans. Thus 
chimpanzees can be trained to pull in a 
cart loaded with bricks, to receive a piece 
of banana or other food. More work will be 
done to obtain two pieces of food than for 
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one, and more effort will be exerted to 
obtain preferred than, nonpreferred foods 
(Tinklepaugh, 1928). The speed of running 
in a straight alley to the food box is also 
increased if the food reward is greater 
(Fig. 2:11). 

It is commonly believed that humans 
work harder in proportion to the intensity 
of motivation. While this statement is 
true in general, false applications are often 
made from it. Thus, if a man is receiving 
$2,000 a year, he will not work twice as 
hard for $4,000 a year. Many industrial 
executives err seriously in assuming that 
kind of equation. There is a rate of pay 
which is so low that no work is done; and 
there is a point above which increased pay 
produces diminishing amounts of work. 
However, utilization of other human mo- 
tives may multiply many times the amount 
of energy mobilized for a given task—as 
in war, flood, fire, and other disasters. 

Obstruction method. A different method of 
testing the strength of one drive is to pit 
it against another which can be quantified 
with some accuracy. In the apparatus 
developed by C. J. Warden (1931), rats 
were tested by requiring them to cross an 
electrified grid to reach the goal object. 
Thus, a current (painful but not excessively 
so) could be used as a kind of unit of com- 
parison for various other inner needs. 
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FIG. 2:11. Size of food reward and speed of running. 
As the size of the food reward is increased, rats run 
faster to get to it. Period of food deprivation was the 
same for all groups. (From Zeaman, 1949.) 
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FIG. 2:12. The obstruction method and its results, At the left is shown a sketch of the Warden obstruction 
apparatus. The starting box is at A. The grid (B) delivers a shock, slightly painful; the question is, how many 
such shocks will the animal take in order to satisfy a given drive? On the right is a composite curve for several 
animals showing the number of shocks accepted in a 20-minute period, to satisfy a drive after a given period 


of deprivation. (Modified from Warden, 1931.) 


The results for a study of hunger are 
summarized in Fig. 2:12. As this chart 
shows, the number of times the animal will 
take a given shock to get small bits of food 
increases steadily up to 48 hours, then 
more slowly to 96 hours. After this time 
there is a decline in the number of crossings 
of the grid, which may be a function of 
bodily weakness, not of decreased drive. 

The principle of dominance calls atten- 
tion to the fact that some drives, when 
activated, will dominate the animal’s 
behavior and force delay of attempts to 
satisfy other, less potent needs. It is diffi- 
cult to set up experiments which will pair 
some kinds of drive to see which is rela- 
tively dominant, but the Warden obstruc- 
tion box makes it possible to pair almost 
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any drive with escape from pain (the 
electrified grid). Table 2:1 shows the 
results of a study on female rats, clearly 
revealing wide differences in the poter sy 
of different drives. The testing conditions 
were so arranged that each of the compari- 
son drives was at its maximum as far as the 
experimenter could determine. 

Verbal reports on motivation. Psychol- 
ogists in general are dubious about the 
value to be got from direct reports as to 
the motive operating in a given activity. In 
daily life people are always asking, “ Why 
did you do that?” They usually expect 
some statement relating to motive as an 
answer. “I wanted the money,” “I stole 
because I was hungry,” are illustrative. 

Unfortunately, it appears that these 
answers often are low in validity; i.e., they 
do not give an accurate picture of what is 
really happening. There are at least three 
reasons why such verbal reports on motiva- 
tion are undependable: (1) the person may 
wish to conceal his motives from the ques- 
tioner; (2) the person may refuse to recog- 
nize his own motives, because they are 
socially disapproved; (3) the person may 
not know the motive because it arises from 
obscure metabolic processes of which he is 
not conscious. 


There are, furthermore, wide differences 
in what people mean by a given verbal 
report. We do not know exactly how to 
equate one man’s description of a “very 
strong drive” with that given by someone 
else. As will be noted later, some men say 
they are “very hungry” 4 hours after 
eating, while others say they are “not very 
hungry” after 16 hours of food deprivation. 
Thus we do not have complete confidence 
in verbal report as a measure of intensity 
of motivation, although it is sometimes our 
only available method. 

Verbal behavior. Instead of asking people 
directly about their motives, we may sim- 
ply listen to what they talk about, and how 
much intensity seems manifest. In the 
hunger experiments to be described later, 
verbal behavior tended to focus on food 
to the exclusion of every other goal object. 
Strong feeling was apparent in the men's 
conversations dealing with food. Psycho- 
analysts concentrate on the recurrent goals 
brought up by their patients in the inter- 
view situation, and the amount of intensity 
associated with these topies. Certain psy- 
chological tests, now widely used, involve 
handing the person an ambiguous picture 
and noting what kinds of motivations are 
talked about—presumably, those dominat- 
ing the motor system at the moment. If 
certain motives are repeatedly expressed, 
the psychologist infers that these are the 
dominant motivations of this personality. 


Variations in Drive Strength 


Between individuals and within the same 
person at different times, behavior is re- 
lated to drive strength. Pierpont channels 
all his energy into getting more comforts 
for himself, while Juan is busy chasing 
members of the opposite sex. When Oscar 
is only mildly hungry, he prefers to go for a 
walk with Mary; but when the demand for 
food is very strong, her charms cannot com- 
pete with those of a hamburger. As drive 
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strength increases, more energy is mobil- 
ized; interference is resisted; action toward 
the goal is more vigorous. 

The three main factors affecting drive 
strength within the individual are depriva- 
tion, satiation, and habit. Each of these 
merits careful examination. 

Deprivation. When we say that a man 
needs some goal object or satisfaction, our 
meaning is not always clear. In this con- 
text, need may refer to (1) a true physio- 
logical deficit, as a vitamin deficiency; (2) 
a restless search for the object without 
knowledge, as in a newborn baby sucking 
without awareness of the food source; and 
(3) a conscious feeling of demand for the 
object (need of friends). Because this 
concept of need is ambiguous, many psy- 
chologists have preferred to shift their 
emphasis in studies of specific goal-seeking 
behavior, and to speak in terms of depriva- 
tion. Thus, we do not know for sure that 
Oscar needs food, but we do know that he 
has not eaten for 12 hours. We can there- 
fore speak with confidence of a 12-hour 
deprivation, whereas the resulting drive, 
impulse, or demand for food is not so easy 
to define. 

In the experimental control of behavior, 
deprivation appears to be directly related 
to drive strength within certain limits. 
Thus, longer food deprivation will impel 
more work, faster maze running, etc., 
where food is the reward. The limit is 
reached when lack of food leads to physical 
weakness; from this point on further depri- 
vation leads to less vigorous behavior. 
(Whether the hypothetical “drive” is 
weaker cannot be stated; we never study 
drives directly, but only their effects.) 

This solution has considerable merit in 
studies of animals. It is also useful in some 
work with humans. We emphasize, how- 
ever, that deprivations do not affect all 
persons equally. Much will depend on how 
one looks at the situation. Loss of one meal 
may seem a serious deprivation to one 
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boy, and a minor discomfort to another. 
McClelland and Atkinson (1948) tested 
men at various periods of time after their 
last meal, the time intervals ranging from 1 
hour to 16 hours. The men were asked on 
each occasion to rate themselves on a scale 
from 1 (very hungry) to 5 (not very hun- 
gry). The results are shown in Table 2:2. 
This investigation indicates an important 
caution to be observed in interpreting 
studies on deprivation in humans, and 
perhaps on animals too. This is that two 
persons, deprived for the same time inter- 
val, do not necessarily experience the same 
degree of drive. Even after 1 hour 25 per 
cent of these men rated themselves “2”— 
approximating “very hungry”; and on the 
other hand, after 16 hours without food, 
25 per cent rated themselves less hungry 
than step 2 on the scale. Obviously, hunger 
as subjectively experienced does not de- 
pend exactly on the length of deprivation. 
Thus, while deprivation may be suitable 
for laboratory experimentation where one 
is concerned with measured quantities, the 
real-life situation may involve intensities 
of motivation which do not correspond 
very closely to length of deprivation.! 


1 There are numerous factors which may account 
for the McClelland findings. Perhaps some men 
really burned up food at a faster rate, hence were 
more in need of food. More probably, some men feel 
dis comfort more readily, or exaggerate their feel- 
ings in marking the report sheet. Infantile depriva- 


Satiation. The motivating value (va- 
lence) of an external object or goal is 
dependent upon inner states (tensions), 
which are in turn functions of disturbed 
physiological equilibrium. This becomes 
especially apparent in the condition known 
as satiation. The organism tends to become 
satiated with respect to any food object 
or other satisfaction, as the consummatory 
response is repeated. Thus, Young (1940) 
found that rats normally prefer sugar to 
casein; but this preference can be reversed 
by giving the animals all the sugar they 
will eat just before the preference test. 
Satiation tends to weaken a valence by reduc- 
ing the corresponding tension. 

The phenomenon of satiation and conse- 
quent loss of preference has survival value. 
If we continued to eat the same foods, enjoy 
the same pleasures, and in general carry 
on the same activities, we should miss many 
opportunities for higher level adjustment. 
The homeostatic mechanism can select 
optimum foods only if a variety are tasted. 
Home environments, clothing, recreations, 
and the like are modified as new plans are 
tried. Selection depends on variability. If 
we are to choose the best diet, the best 
courses in college, the best physical ac- 
tivities, we must sample and consider the 
various possible alternatives. 

The immediate effect of satiation of a 
drive is a decrease in its strength. Since 
other needs may have been undergoing 
deprivation while this one was satisfied, a 
new drive now becomes dominant. Exercise 
follows after rest; sex play follows satisfac- 
tion of hunger. Thus, the alternation of 
deprivation and satiation governs the 
variation in vigor of activities from hour to 
hour and from day to day. 

Habit. When we say that habit intensifies 
drive strength, it may seem that we are 
denying the principle of satiation. The 
two principles, however, are supplemen- 


tion might have led some men to overestimate the 
need for food. 


tary. When the organism has become 
accustomed to certain ways of satisfying 
needs, these valences are strengthened. 
Thus an American boy will react positively 
to a tenderloin steak but negatively to 
dragonflies fried in palm oil, whereas a 
Balinese boy will reverse this preference. 

Habit accounts for much of motivated 
behavior, and indeed it sometimes appears 
that a habit, once established, becomes a 
motive in itself. A retired factory worker 
says, When I put on my shoes, they 
just naturally take me down to the shop." 
Going to the job has been a means to 
satisfying other needs for many years; now 
that this function has been eliminated, the 
habit still tends to direct and motivate 
action (Chap. 4). 

This means that the person comes to 
value the habits and situations in which 
drives have been satisfied. A rat who has 
been fed in a white box seems to desire to 
get into the box—it has positive valence 
for him. It can even be used as a reward for 
learning (see secondary reinforcement, page 
64). Children who are disturbed and 
anxious can be quieted and their tensions 
redueed by giving them familiar toys; a 
dish and spoon associated with food may 
be quite effective. Sucking is a habit asso- 
ciated with satisfaction; so sucking the 
thumb, a blanket, or other object may be a 
device for reducing anxiety. 


Classification of Drives and Motives 


An earlier paragraph suggested that moti- 
vating states can be classified into three 
levels: the biogenic or biological drives, 
emotions, and values. The present chapter 
deals with the first of these groups. 
Biogenie drives can be identified in terms 
of two criteria: determination by heredity 
and close association with tissue needs. It 
is necessary to call attention to these 
criteria because, within a short time after 
birth, the human being begins to develop 
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more complex motives resembling but not 
identical with the biological drives. 

Heredity. All animals, including man, are 
characterized by certain goal-seeking be- 
havior patterns. The demands for food, for 
water, for escape from pain, and so on, are 
not products of learning and experience. 
Deprivation of the appropriate substances 
produces tension and demand behavior, 
without learning or thought. 

Man has hereditarily determined drives 
which are less numerous and less organized 
than those of the lower animals. Humans 
do not inherit a nest-building drive, and 
there is grave doubt that they have any 
maternal drive. Rats have a sex drive and 
an inherited pattern of behavior for satisfy- 
ing the drive; humans have the drive but 
must learn modes of behavior for its satis- 
faction. Since we are concerned with human 
psychology, this chapter deals primarily 
with inherited drives in man. 

Tissue needs. Biological drives are char- 
acterized by a close association with specific 
requirements of protoplasm. We can dem- 
onstrate, for example, that craving for 
salt is correlated with a need for sodium 
in the tissues. On the other hand, a craving 
for dill pickles may resemble inborn drives 
but be purely a product of experience, with 
no relation to tissue requirements. 

Appetites and preferences develop as the 
person learns how many different sub- 
stances fulfill the same tissue needs. One 
individual gets his daily calories from rice, 
another from spaghetti. Protein is sup- 
plied by fish or by roast beef. Differences 
in preference for such items result from 
learning and are not dependent on any 
specifie tissue conditions. 

From the practical viewpoint, it may 
seem that the biological drives are not too 
important. Adult human beings do not 
seem to be acting in terms of immediate 
demands for food, water, escape from pain, 
and so forth; but it must be remembered 
that threat of deprivation in these areas 


52 DYNAMICS 


56% 


Lowest 
quarter 


Second de 
quarter P9 
Third 
quarter 
Highest 
quarter 
Percentage of income spent 
ZZA Food Wi Recreation 


(incl. automobile) 
BRS] Percentage of food bought 


FIG. 2:13. Consumer statistics reveal strength of 
drives. When the amount of money available for 
various drive satisfactions is large, only a moderate 
Proportion is spent for food; but when the money 
available is quite limited, a large part is spent for 
food. This confirms the finding that the hunger drive 
is quite potent, (Based on Federal Reserve Board 
figures.) 


looms large in the eyes of millions of per- 
sons. As we show in Fig. 2:13, poor families 
spend only one-third as much money for 
food as well-to-do families; this probably 
indicates some biological frustration in 
persons of low income. 

From the theoretical side, great stress 
must be placed on the biological drives. 
They provide the raw material out of 
which our more complex motives are 
developed. Even if adult human beings 
do not spend much of their time directly 
gratifying their needs for food, water, or 
escape from pain, the activities for which 
they do mobilize energy have often been 
determined by such need satisfactions in 
earlier years. 

The biogenic drives are closely related 
to those of other animals; they are some- 
times referred to as “man’s animal na- 
ture." In the following pages we shall 
consider some of these tissue needs and 


show how they contribute to an under- 
standing of “human nature." 


Specific Drives: Hungers 


Deprivation of food leads to a disturbance 
of homeostasis which we recognize as 
hunger. Popular speech treats this noun 
as singular, and assumes that only one 
kind of hunger exists, although preferences 
in food are recognized. Recent experimental 
work indicates that this view is too simple. 
Human protoplasm requires not only 
calories, but also vitamins, amino acid ; 
and various minerals, for efficient function- 
ing. Deprivation of any of these may 
apparently lead to tension and restless 
seeking. Thus it seems appropriate to 
speak of "hungers" and to recognize the 
variety of needs involved. 

Since it would be unethical to deprive 
humans of any substance known to be 
important in the diet, for the sake of re- 
search, studies on the motivating value of 
hunger for calories, for specific vitamins, 
and for other foods have been confined to 
animals. In terms of the various kinds of 
measures we have described (amount of 
energy, speed of learning, preference tests, 
and so on), all these have been shown to 
have motivational strength. 'The exact 
number of hungers is not known; conceiv- 
ably, there may be a “hunger” for every 
chemical substance needed by protoplasm 
for efficient functioning. 

“Abnormal” hungers. One of the ways in 
which these homeostatic needs came to the 
attention of scientists was through the 
study of “abnormal” cravings. Cattle in 
a certain area were found to seek out and 
chew on the bones of their dead fellows. 
Children were reported drinking ink, eating 
dirt, and ingesting other substances of 
dubious quality. Research, stimulated by 
these observations, led to deeper under- 
standing of the way in which our bodily 
needs control our actions. 


A tragic and spectacular case which 
illustrates the “wisdom of the body" in 
seeking needed substances for the main- 
tenance of bodily homeostasis was reported 
by Wilkins and Richter (1940). In this 
case a child of three developed an abnormal 
craving for salt. He had early shown a 
strong craving for salty crackers and simi- 
lar foods and, as soon as he was able to do 
so, began sprinkling salt on his food as 
others might use sugar. When he was placed 
in a hospital for observation and unable to 
obtain these (relatively) enormous sup- 
plies of salt, he died of sodium insuffi- 
ciency, An autopsy revealed that he was 
suffering from a disorder of the adrenal 
gland which caused his body to need a 
heavy sodium intake (cf. Richter’s adrenal- 
ectomized rats, page 39); his unusual ap- 
petite was clearly a homeostatic adjust- 
ment to this physiological need. 

We know little about the mechanism by 
which this kind of motivation is accom- 
plished. It would appear that the deficiency 
of a given substance in the blood stream 
brings about a selective sensitivity to foods 
containing that substance, and that ingest- 
ing these foods relieves tension which is 
not relieved by other foodstuffs. This 
process, however, is imperfect, and people 
often fail to eat needed foods which are 
freely available; as, for example, the 
Chinese preference for polished rice in the 
face of vitamin B deficiencies, or American 
preference for white bread as opposed to 
more nutritious varieties. 

Stomach tensions. Hunger is a particu- 
larly useful drive from the point of view of 
the teacher of psychology, because the 
relation between need and tension can so 
easily be demonstrated. One of the classic 
experiments in this field is that of the 
stomach balloon devised by A. J. Carlson 
(1937). Carlson believed that the conscious 
experience of hunger (hunger “pangs’’) 
resulted from sharp contractions of the 
muscles lining the wall of the stomach. To 
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investigate this relationship, he devised a 
simple apparatus of a small balloon, a 
rubber tube, and an outside recording 
device. The balloon was swallowed, then 
inflated to fill the stomach cavity. Thus 
any muscular contraction would be re- 
corded as changes in air pressure in the 
system (see Fig. 2:14). 

When the subject is asked to press a 
lever when he feels a “hunger pang,” it 
is found that there is a close coincidence 
of these reported experiences with actual 
stomach contractions (Fig. 2:15). Thus, 
when we speak of “tension” as the immedi- 
ate basis of motivated behavior, pushing 
the individual toward vigorous action to 
solve an inner need, we can use this stomach 
tension as an excellent illustration. The dis- 
comfort associated with the stomach con- 
tractions is characteristic of the discomfort 
usually set off by the biological drives. 

Several of the important studies on drive 
phenomena have. used this technique. The 
fact that we are more alert, stronger, and 
more accurate on mental tests during 
hunger was demonstrated by Wada (1922) 
in this manner. Balloon records of stomach 
activity were related to tests of strength of 
grip, speed of solving arithmetic problems, 
ete. When the subject squeezed a dyna- 
mometer during these periods of stomach 
contractions, he exerted more pressure 
than at other times. He made higher scores 
on mental tests during these periods, and 
so on. (The subject could not see the 
kymograph record and did not know just 
what was being studied.) 

The evidence against the view that 
stomach contractions are essential to the 
hunger drive, strangely enough, is con- 
clusive. Most emphatic is the study by 
Tsang (1938) in which the stomachs of rats 
were completely removed (esophagus at- 
tached directly to duodenum). These rats 
showed just as much evidence of hunger 
drive as matched controls. Another striking 
investigation is that of Morgan and Morgan 
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FIG. 2:14. The stomach-balloon technique for studying hunger. This device 
provides direct evidence of the relationship between stomach contractions 
and the experience of hunger. The balloon is swallowed, then inflated until it 
just fills the stomach cavity. Any contraction of the muscular walls will then be 
recorded on the smoked drum of the kymograph. (Modified from Carlson and 
Johnson, 1937. By permission of Univ. of Chicago Press.) 


(1940), who eut all nerves from the stomach 
back to the brain. Under these conditions 
the animals could not possibly feel hunger 
pangs (no "feedback"), yet they showed 
the usual hunger drive. 

These experiments, of course, involved 
abnormal conditions. For normal animals, 
it seems safe to say that hunger sets off 
stomach contractions (i.e., the contractions 
are a sign of the inner need) and also seek- 
ing behavior. When the stomach is re- 
moved, seeking behavior continues, This 
may be a function of practice. What would 
an animal do if deprived of these inner cues 
to action before he had learned to seek 
food? The experiment would be difficult; 
it might prove that, for the formation of 
food-getting habits, stomach tensions are 
an essential cue. 

Basis of specific hungers. Even though 
stomach cramps are a necessary element of 
the normal hunger drive, it would be in- 


conceivable that there could be special 
muscle contractions signaling need for 
vitamin B, calcium, or amino acids. How 
does the organism exercise this “wisdom 
of the body " in choosing food? What basis 
underlies these specific hungers? 

The evidence indicates that the physical 
need operates through a change in sensory 
mechanisms: food containing the needed 
substance becomes more palatable: it “tastes 
better." It is important, however, that a 
new situation be presented so that new 
food habits must be learned. When rats are 
presented with a familiar feeding situation, 
they tend to take the familiar food, even 
though it is nutritionally inadequate (habit 
factor). So we cannot trust little Oscar to 
forego candy in favor of cod-liver oil, 
especially after he has learned to appreciate 
candy. (Prior to establishment of varied 
food preferences, the child takes cod-liver 
oil with no apparent distaste.) 


The extent to which the taste mechanism 
is vital in these homeostatic food-seeking 
activities has been dramatically illustrated 
by Richter (1942). Adrenalectomized rats 
will keep themselves alive by drinking salty 
water if it is available, in preference to pure 
water (page 39). When the nerves essential 
to tasting were cut, the animals no longer 
chose the salt solution, and all died. It 
seems clear, therefore, that two independent 
mechanisms are involved: need and palata- 
bility. We may have a dietary deficiency 
and so need calcium; but the increase in 
intake of calcium depends on some obscure 
process by which ealeium-containing foods 
come to taste better. The presence of con- 
flicting food habits, or lack of certain 
sensory cues, may cause a failure of the 
homeostatic adjustment. Specific hungers 
have their physiological basis in some 
process by which the sensory apparatus 
becomes selectively sensitive to the needed 
food (Fig. 2:16). 

Infantile deprivation. People develop 
an especially strong desire for some specific 
substance, or for food in general, on the 
basis of past experience as well as on the 
basis of immediate chemical need. Some 
individuals become gluttons or misers, 
hoarding food (and its equivalent, money) 
or consuming vastly greater amounts than 
are needed. Their early experiences seem 
to have made them oversensitive to threats 
of food deprivation. 

Experimentation on this point is obvi- 
ously impossible with humans. Hence we 
turn to the animal world for concrete data. 
Hunt (1941) divided a group of infant white 
rats into matched pairs. One member of 
each pair was subjected to rather severe 
and prolonged hunger within the first 
month of life. The matched animal got 
plenty of food at all times. After the first 
month, both groups were well fed until 
maturity (age six months). At this age all 
rats normally hoard some few food pellets, 
especially if they are given access to food 
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FIG. 2:15. Stomach contractions and hunger pangs. 
The subject, with balloon in stomach, presses a key 
each time he feels a hunger "pang." He also rates 
the intensity of hunger on a scale from mild to severe. 
Larger contractions are associated with more intense 
feeling of hunger. (Modified from Carlson and John- 
son, 1937. By permission of University of Chicago 
Press.) 


after having been hungry for a day. Hunt 
found that there was a very great difference 
in hoarding by his two groups. Those de- 
prived in infaney hoarded an average of 
37.7 pellets, while those well fed in this 
early period hoarded only an average of 
14.0 pellets of food. Thus hoarding behavior 
was almost tripled in strength by this early 
frustration. 

One's outlook on life, his approach to 
everyday problems depends on his past 
experience. An early childhood deprivation 
may set up a way of looking at things which 
could be described by saying, “I expect this 
to happen to me." An expectation, or 
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FIG. 216. Cafeteria for studying self-selection of food by rats. The 
array of tubes along the bottom of the apparatus contains various 
food substances which automatically fill little feeding dishes accessible 


to the rats. When the mineral, vitamin, etc., content of the diet is varied, 


n 


the rats generally—not invariably—choose a balanced diet. (Cour- 


tesy of Dr. P. T. Young.) 


anticipation, that severe hunger may be 
one’s lot would naturally lead to hoarding 
of food. This is a simple homeostatic re- 
sponse to the threat of food deprivation in 
the future. 

Effects of long-continued hunger. Depriva- 
tion of food may magnify the importance 
of food, and it may also cause food to 
become a kind of symbol of security and 
protection against hardship. This seems to 
be particularly true of children. A report 
given at the International Congress on 


Mental Health in London in 1948 throws 
some light on the intensity and magnitude 
of the latter problem. 


First and foremost . . . were the emotional 
effects of starvation, well illustrated by an 
incident . . . at an UNRRA International 
Children’s Center in Bavaria shortly after V-E 
Day. 

Food was actually plentiful at this center 
for the 250 homeless “unattached” Allied 
children there, all of whom had been rescued 
from concentration camps and foreed labor 


under the Germans. The children were per- 
mitted to eat as much as they wanted and were 
so well satisfied with three large meals and a 
tea-time daily that they showed little enthusi- 
asm for an additional offer of an evening snack. 
Yet they persisted in taking pieces of bread from 
the dining hall and hiding them under their 
pillows or among their possessions. It was in- 
variably bread that was being saved, not cake, 
not candy, but bread. ... “We understand 
why it should not be done,” volunteered a 
fifteen-year-old boy to the center’s director. 
“But, whatever we do, we can’t stop it en- 
tirely. You see, when bread has meant too 
much to you, you just can’t do without it. It 
isn’t a question of being hungry. It’s just that 
you've got to have it.” 


Experiments on prolonged hunger. There 
have been a few experimental studies on 
prolonged fasting by volunteer subjects. 
These have usually been psychologists 
interested in the problem, and consequently 
only one or two individuals have been 
tested at a given time. These studies have 
led to such observations as: that physical 
and mental efficiency tend to increase for a 
few days (this may have survival value, in 
helping the organism locate and capture 
food); that the conscious experience of 
hunger tends to weaken with time (the 
organism usually adapts to any continued 
stimulus by refusing to respond to it); and 
that physical weakness does not set in 
until considerably later. There is usually a 
diminution of sex drive and other motives, 
and a concentration on the hunger drive. 
The sense of smell becomes keener, and 
perhaps other senses as well. Most of these 
changes fit well with the homeostatic inter- 
pretation of energy mobilization. 

The most extensive observations on a 
considerable group of subjects were made 
by Keys, Brozek, and coworkers (1950). 
Young men who were conscientious objec- 
tors in World War II volunteered as sub- 
jects for a lengthy research on effects of 


1 Nation. Aug. 6, 1949, pp. 130-131, reprinted by 
permission. (Italies ours.) 
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undernutrition. They were kept on a 
rigidly controlled diet of about 1500 
calories, considerably below what is essen- 
tial to good nutrition, and even more below 
customary intake in the United States, for 
a period of 24 weeks. The severity of the 
diet is indicated by the fact that the aver- 
age weight loss was over 30 pounds. 

The most significant results of the study, 
from our point of view, fall into three 
categories: effect on behavior, effect on 
experience, and effect on other drives. The 
changes in behavior included collecting 
recipes, “toying” with the food to make it 
last longer, licking plates clean, and so on. 
An outstanding modification of mental 
activity was observed; there was an intense 
and persistent preoccupation with thoughts 
of food to the exclusion of mental tasks. 
As in the case of explorers on short rations, 
these young men became mentally obsessed 
by food—in short, found great difficulty in 
responding to any other stimuli. 


As starvation progressed they became more 
and more silent, apathetic and immobile. 
Movements were slow and restricted; stairs 
were mounted one at a time and the men sat 
or stood leaning against a wall while waiting. 
In discussion there was no evidence of con- 
fusion of thought or difficulty of expression but 
the attitude was frequently irritable and 
morose. Trivial incidents were productive of 
exaggerated annoyance and complaint. Favor- 
ite topics of conversation were food, farming 
and rural life... .! 

The intensive preoccupation with food made 
it difficult for the men to concentrate upon the 
tasks they had intellectually decided they 
would work on. If a man tried to study, he soon 
found himself day-dreaming about food. He 
would think about foods he had eaten in the 
past; he would muse about opportunities he 
had missed to eat a certain food when he was 
at this or that place. Often he would daydream 


1From Experimental Starvation in Man, by Ancel 
Keys, J. Brozek, A. Henschel, O. Mickelsen, and 
H. L. Taylor, Laboratory of Physiological Hygiene, 
University of Minnesota, Oct. 15, 1945. 
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FIG. 2:17. Decrease in sex drive under semi- 
starvation. There was a steady decrease in the rated 
strength of the sex drive as the starvation period 
continued. This may have been due to physical 
weakness, but in large part it seems due to complete 
dominance of the hunger drive. (From Biology of 
Human Starvation, by Ancel Keys et al., University of 
Minnesota Press, 1950.) 


by the hour about the next meal, which was 
not very far away. 

Because of physical debility, or this complete 
obsession with food, their sexual urge gradually 
decreased (see Fig. 2:17), and it was the rare 
individual who continued courtship at the end 
of the starvation period . . . . One fellow's 
girl friend visited him from a distant city during 
the low days of starvation, and she found his 
ostensible affection disappointingly shallow. 
His reservoir of affectional responses was 
drying up.* 


Related to this observation is the study 
by an anthropologist (Holmberg, 1950) on 
the Siriono, a South American Indian tribe. 
Living on a very low food-intake level, with 
long periods of semistarvation, these In- 
dians had organized their whole eulture 
around the food need. Values were scaled 
in terms of food, sex was clearly subordinate 
to food as a goal object, virtually all quar- 
rels were about food. From these and 
similar studies, it seems safe to conclude 
that, when a drive is subject to repeated 

! Guetzkow and Bowman (1946), pp. 24, 32. 
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deprivation, it is likely to come to dominate 
the behavior and experience of the individual. 
This observation will be found significant 
in many phases of human psychology. 

Social Facilitation of Feeding Behavior. 
We have noted that deprivation intensifies 
and satiation weakens the strength of 
motivated behavior toward any given goal, 
Complete satiation is defined by refusal to 
accept any more of the goal object. Beyond 
infancy, however, even this kind of com- 
plete elimination of a need is relative to 
environmental circumstances. The learning 
process leads to modification of tensions 
in a variety of ways; at present we want to 
examine the strengthening of tensions by 
external stimuli. 

The phenomenon of social facilitation of 
feeding behavior is a case in point. Harlow 
(1932) fed rats to satiation, then introduced 
into the cage with the satiated animal 
another which was hungry. Under this 
situation the first rat, who had refused to 
eat more, invariably began to eat again. 
Ross and Ross (1949) fed puppies alter- 
nately in isolation and in groups. They 
found a marked increase in the amount of 
food ingested in group feeding situations. 
This checks with the common observation 
in nursery schools, that children who are 
“finicky” eaters at home often eat larger 
quantities in school and tend to accept 
foods which would have been rejected at 
home. It seems safe to conclude that the 
presence of an animal of the same species, 
engaged in a given goal activity, lends to 
reinstate the goal activity of the satiated 
animal. 

Whether this is proof of an “instinct of 
competition” is debatable (see Chap. 4). 
Certainly it indicates that we are biologi- 
cally so constructed that competitive 
behavior is easily set off. It may be easier, 
however, to explain social facilitation with- 
out assuming a specific instinctive desire 
for competition. It may be that the animal 
fed in isolation does not eat to a point of 


maximum satiation, but only to the point 
at which the hunger tension is weaker than 
alternative tensions such as the tendency 
to explore the environment. Sight of an- 
other animal eating may draw the first 
rat’s attention back to food, so that more is 
ingested.! 

Regardless of this point, the social- 
facilitation experiment serves well to re- 
mind us of a basie principle: the unity of the 
organism. 'The hunger drive does not exist 
in isolation, any more than thirst, sex, or 
fatigue will function irrespective of other 
needs, stimuli, and acts-in-process. The 
formula, hunger — eating, is too simple to 
cover the facts. Hunger is a major deter- 
minant, but not the sole determinant, of 
eating behavior. Hunger affects the entire 
person, and his actions depend not only 
on his food need but also on a variety of 
other factors. The conscientious objectors 
who volunteered for the semistarvation 
experiment demonstrated that other ten- 
sions can overrule the hunger tension. The 
impoverished aristocrat who starves rather 
than beg, like the pathological miser who 
refuses to spend his money even for food, 
offers a similar illustration. 

It must always be understood, conse- 
quently, that deprivation and satiation 
do not have automatic, absolutely pre- 
dictable effects.? Deprivation of sex grati- 
fication may mean quite different things to 
different men. Satiation is relative to the 
situation in which a person finds himself. 
A person with a strong “hunger for affec- 
tion” may show a curious reaction of this 
type: shortly after eating a large meal, he 


1 Thus it is noteworthy that children when first 
placed together in a group may eat less rather 
than more; the excitement and curiosity set off by 
the unaccustomed group situation may actually 
inhibit the hunger tension. 

?]f we know a given individual quite well, we 
can usually predict with high accuracy how he will 
react to deprivation and satiation. Similarly, we 
can predict for large groups. Prediction for a single 
person is hazardous unless we know his pattern of 
motivations and modes of satisfaction. 
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finds himself ignored by someone he likes. 
Immediately he experiences pangs of hun- 
ger and feels a compulsive need to go and 
eat. In this case the strengthening of the 
hunger tension results from deprivation in 
another area, which is symbolically equated 
with food seeking in his mind. 

We must therefore recognize that human 
motivation quiekly gets far away from 
physiological tensions as such. Satisfying 
the hunger drive is profoundly affected by 
the kind of foods we have learned to value, 
the linen and silver we expect, the presence 
of other people and their behavior, and 
similar items. Satisfying the sex drive is 
even more embedded in various incidental 
or accessory needs. For civilized man the 
raw satisfaction of his biological needs as 
such frequently becomes less important 
than these associated factors—at least, the 
attainment of the goal may be unappetizing 
or even repulsive in their absence. Because 
these problems lead directly into a con- 
sideration of “higher” personal and social 
values, they will be given further extended 
examination in Chap. 4. 


Thirst 


Just as the human organism cannot survive 
without various foodstuffs, so it cannot live 
without constant replenishment of its water 
supply. Deprivation of water for any sub- 
stantial length of time leads to vigorous 
energy mobilization and energetic activity 
directed toward this goal. As compared 
with food hunger in general, a given degree 
of water deficit represents a more serious 
threat to survival; and bodily damage will 
result more quickly. Thus it is not surpris- 
ing that the obstruction method shows 
thirst drive reaching its peak more quickly 
and being more intense at its maximum 
when compared with the hunger drive 
(Fig. 2:12). 

The physiological basis of thirst appears 
to be in dryness of the mouth and throat 
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FIG. 2:18. Sham drinking as related to water deficit. 
The estimated water deficit is based on the known 
needs of dogs under varying conditions of water 
deprivation. These dogs did not actually get the 
water into the stomach, and yet they stopped drink- 
ing at a point closely approximating that which 
would have just replaced the water deficit. (From 
Adolph, 1941.) 


membranes. Thus the conscious experience 
of thirst can be induced by water deficit 
and also by other factors; breathing hot, 
dry air; eating salty foods; injections of 
atropine which stop salivary secretion. This 
view seems to be confirmed by the fact 
that the thirst experience can be tem- 
porarily alleviated by chewing gum (stimu- 
lating more saliva) or by anesthetizing the 
mouth and throat membranes with cocain. 

It appears from further study, however, 
that throat dryness is only a sign of thirst, 
just as stomach cramps were a sign of 
hunger. Montgomery (1931) removed the 
salivary glands from dogs completely. 
Necessarily this will increase throat and 
mouth dessication and might be expected 


to lead to a marked increase in water 
intake. Actually, the dogs drank just as 
much as their normal controls. 

Even more convincing is the study of the 
"fistulated" dog, whose esophagus has 
been disconnected from the stomach so that 
water drunk does not reach the digestive 
tract at all. When these dogs were sub- 
jected to increasing periods of water depri- 
vation, and then allowed to drink, they 
took in almost exactly the amount of water 
taken by normal controls (Fig. 2:18). 
Since the first few swallows moistened the 
throat, and since they could get no feed- 
back cues from filling the stomach, it 
seems plain that some nervous mechanism 
controls the amount of intake in such man- 
ner as to replace the deficit. Conversely, 
when water was placed directly into the 
stomach of such an animal, he would go 
for days without drinking—he never de- 
veloped a water deficit. The best evidence 
suggests that a relative water deficit operates 
upon receptors sensitive to changes in 
osmotic pressure or perhaps directly upon 
a brain center, which sensitizes the dog to 
water and impels him to drink. Dryness of 
the mouth and throat is a cue for the 
organism to seek water but is not the truc 
basis for the thirst drive. 


Oxygen Deficit 


Each of us, in growing up, encounters 
many experiences in which he suffers some 
degree of hunger or thirst. He learns to 
recognize the cues which signal these de- 
ficiencies, and acquires habits for restoring 
equilibrium. The need for oxygen, while 
in a physiological sense even more urgent 
than that for food or water, is unique in 
that no such learning ordinarily occurs. 
Many people go through a whole lifetime 
without ever experiencing an oxygen deficit. 

This may account for the fact that, in 
recent studies on high-altitude flying and 
related problems, it has been found that 


men may suffer from acute anoxia (oxygen 
lack) without recognizing their danger. A 
kind of drunkenness and confusion, with 
loss of emotional control, is reported. It 
may well be that, if young children under- 
went appropriate training in experiencing 
and labeling mild oxygen deficit, they would 
be able to react more adaptively as adults. 

Physical interference with air intake will, 
of course, mobilize great energy in child 
or adult. The mechanism involved here 
may be merely obstruction of an established 
habit mechanism, since neither a lowered 
oxygen intake nor an increased carbon 
dioxide level sets off this violent behavior. 
Increase in carbon dioxide will, of course, 
release unconscious homeostatic processes: 
deeper breathing, relaxation of pulmonary 
bronchi—but the reactions which would be 
appropriate to high-altitude anoxia and 
similar states do not seem to be set off in 
the same way as food-seeking and water- 
seeking behavior. 


Maternal Behavior 


Some interest may have attached to the 
fact, indicated in Table 2:1, that the 
maternal drive in rats was stronger, as 
measured by the obstruction method, than 
any other single drive. This was for tests 
made very shortly after the birth of the 
litter, The strength of this drive seems to 
decline rather rapidly. 

Maternal behavior in the rat differs from 
food-seeking and similar goal-directed be- 
havior in that there is a rather specific 
sequence of activities laid down by hered- 
ity. Nest building, cleaning of the young, 
returning them to the nest when removed, 
suckling, etc., are unlearned. They seem, in 
fact, to be largely controlled by endocrine- 
gland secretions: the hormone prolactin, 
secreted by the pituitary gland, will cause 
a virgin female rat to begin secreting milk, 
to retrieve and suckle young, and to build 
nests. 
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Similar phenomena have not been ob- 
served in human mothers. In fact, as we 
go up the phylogenetie scale from rat to 
man, we find a steadily decreasing precision 
in maternal care of offspring, with increas- 
ing variation between individuals. There is 
no very convincing evidence that human 
mothers have either an innate drive to 
care for their children or an innately deter- 
mined pattern of behavior for so doing. 
Clinieal evidence, on the contrary, suggests 
that many women have a decided aversion 
to maternity and come to love their chil- 
dren only after having pleasant experiences 
with them, or not at all. 


Sex 


Like maternal drive, the sex drive in rats 
and other animals of comparable com- 
plexity has a definite hormonal basis and a 
definite behavior pattern of expression. 
Male rats reared in complete isolation, 
when sexually mature and placed with a 
female in heat, show a complete pattern of 
copulatory behavior. The same is true of 
females. On the other hand, chimpanzees 
placed in a similar position show practically 
no signs of hereditary patterning; copula- 
tion is achieved only after considerable 
trial and error, and variation between 
individuals is marked. 

When tested in the obstruction box, 
male rats showed a strength of sex drive 
considerably below hunger and thirst, Un- 
like these drives, the sex impulse stayed at 
peak strength for about a week (reaching 
the peak in one day of deprivation) before 
beginning to taper off. The males showed no 
periodic rhythm of sex drive. Females, on 
the other hand, had very little drive except 
when in heat (4.6-day cycle). At its maxi- 
mum, the female drive is apparently about 
equal in strength to that of the male at 
maximum. 

The potency of the sex drive in affecting 
human behavior is attested by an enormous 
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variety of evidence. It is significant, for 
example, that Kinsey (1948) reports mas- 
turbation as a means of release of sex 
tension in 85 to 90 per cent of young single 
males—even though social disapproval of 
this act is strong. Marriage is a means to 
other goals than sexual satisfaction, of 
course, but sex is a major component of 
this complex of goals. Even after a man is 
married, he may crave additional sexual 
objects; 25 to 35 per cent of Kinsey’s 
married subjects reported some extra- 
marital intercourse, and many men un- 
doubtedly concealed this information. 

Hormonal control. As in the rat, the sex 
drive in humans seems definitely to have 
its physiological basis in glandular secre- 
tions: from the testes in males, from the 
ovaries in females, and from the pituitary 
in both. Masculinity of interests has been 
shown to be related to maturation of the 
male sex glands and to injection of male 
hormones. 

In females, the cyclical phenomenon of 
menstruation complicates the picture but 
makes the endocrine influence even more 
apparent. Benedek and Rubenstein (1939) 
studied the glandular status of women 
undergoing psychoanalysis. Around the 
time of ovulation, when the hormone 
known as estrogen is being produced in 
substantial quantities, the typical female 
showed, in her emotional life, an interest 
in men and in heterosexual relationships. 
In the second phase (balance of estrogen 
and progestin), conflict, irritability, and 
flightiness were manifest. The third phase 
showed a dominanee of progestin in the 
endocrine field; psychologically, her inter- 
ests were more related to bodily comfort 
and egocentrie values, as opposed to sexual 
motivation. 

Recognition of cues. In the rat, cues from 
the body for hunger, thirst, and sex all set 
off seeking activities and can be related to 
definite consummatory responses (eating, 
drinking, copulating). In humans, the same 
sensory cues are no doubt present, but in 


the case of sex, practice in recognizing and 
naming the state is prevented. Thus we 
characteristically find adolescent boys and 
girls restless, unsatisfied, and seeking, but 
unable to identify the underlying drive. 
Even in adults it appears that much 
sexually motivated behavior is not recog- 
nized as such, and such a label, if suggested, 
will be vigorously denied. That there is no 
instinctive pattern of response for satisfy- 
ing the human sex drive is also apparent. 
Most young people learn something about 
intercourse at a fairly early age, but tho 
wide variation in sexual behavior in di^- 
ferent societies, as well as among indi- 
viduals in our own culture, indicates the 
major role played by learning. 

Sex, therefore, is not primarily a physio- 
logical drive in Western civilization. li 
becomes intricately enmeshed in all sorts 
of social and emotional entanglements. In 
this composite form it has great importance 
for an understanding of human psychology, 
and we shall therefore return to it in various 
connections. 


Excretory Needs 


Finally, we may mention the needs for 
defecation and micturition, the emptying 
of the lower colon and bladder when they 
are full. These are clearly physiological and 
necessary for survival. The cue involved is a 
feeling of pressure from the organ involved. 
In some societies, the psychologist would 
be more correct in classifying these as 
reflexes rather than drives; the pressure 
simply sets off evacuation as soon as con- 
venient. In Western civilization, the prob- 
lem becomes considerably more complex 
because of the elaborate taboos and social 
controls placed upon excretory functions of 
children. Toilet training becomes a major 
crisis in the lives of many infants; as a 
general phenomenon, it has sufficiently 
broad effects to justify the Freudians in 
paying considerable attention to it. 
Perhaps because of the anatomical near- 


ness of the sex and excretory organs, but 
more probably because of a cultural atti- 
tude which links them, the psychoanalysts 
find a fusion of excretory behavior and sex 
phenomena. In Chap. 13 we shall sum- 
marize the interrelations of the various 
impulses which psychoanalysis lumps to- 
gether under the term sez. 


Pain 


Escape from pain is clearly a powerful 
organic drive. Its homeostatic value is 
beyond question. Most of the painful 
stimuli encountered by primitive man are 
threats to survival. 

It must be noted, however, that pain 
does not operate in precisely the same way 
as the other biogenic needs. Specifically, 
the principles of deprivation and of satia- 
tion seem to have very little applicability 
here. It will therefore be more convenient, 
in terms of getting a systematic classifica- 
tion for motives, to treat pain and its 
associates—fear, anger, anxiety, etc.— 
under the heading of emotions instead of 
biological drives. The following chapter 
will discuss these emotional tensions as 
forms of motivation. 


Exploratory Drives 


Many authors have proposed that curiosity, 
the quest for knowledge, or a drive to 
explore and understand one’s environment, 
is biologically determined. The trend in 
modern psychology is to accept the notion 
that most human beings develop such a 
dynamic trend, but question that it has any 
hereditary, organic basis. 

The biological factor underlying this 
impulse may be identified as follows: Every 
stimulus, every physical change in the 
environment, is of potential significance 
to the organism. It is literally a matter of 
life and death to primitive man that he 
detect the approach of a dangerous animal. 
Every sight, sound, or smell thus tends 
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automatically to evoke attention (see 
Chap. 6). The small baby explores objects, 
is attracted by lights, hunts for sources of 
sound. If the stimulus merely continues 
unchanged, the baby loses interest. 

This primitive reaction evolves into a 
curiosity “drive” or need to understand, as 
the individual matures and has a variety of 
experiences. He may learn, for example, 
that thorough exploration of a situation 
leads to avoidance of pain. In primitive 
societies, the relief of thirst and hunger 
tensions may reward the careful student 
of the environment; under modern condi- 
tions, reward is largely a matter of actions 
by parents and other adults. Thus, the child 
may learn that he gets praise for acting 
aggressively in situation A but is punished 
for aggressive behavior in situation B. It 
then becomes urgent that he learn to dif- 
ferentiate A from B. Careful study leads 
to greater reward and less punishment. 

In the same way, of course, the school 
system teaches the child to explore, study, 
and understand (or, depending on the 
teacher, to memorize and to bow before 
authority). The specific influences may 
vary widely. Outcomes also are quite dif- 
ferent. Some children grow into alert, 
questing explorers with a strong need to 
know and to understand; others develop a 
need to accept unquestioningly the words 
of an authority. 

It is most improbable that a need for 
understanding, or a curiosity drive, exists 
independent of experience. The conditions 
are, however, favorable to the universal 
development of such an impulse, since it 
serves such basic drives as hunger and 
thirst, and such emotional needs as for 
love and for avoidance of pain. 


Basic Principles of Motivation 


From this quick survey of the facts regard- 
ing biogenic drives, we can infer certain 
general principles of human motivation. 
These principles will be valuable in organiz- 
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FIG. 2:19. Dominance of drives changed by depriva- 
tion. Deprivation of food causes this drive to become 
potent, and efficient learning is achieved for a food 
reward. Thirsty animals, offered a food reward, 
show no learning. However, when water was offered 
as a reward, this group suddenly began to learn. 
Conversely, the hungry animals no longer behaved 
efficiently when the food reward was removed. Re- 
wards are effective only when related to the drive 
which is dominant at the moment. (After Elliott, 
1929.) 


ing our knowledge of more complex energy- 
mobilization processes to be examined in 
subsequent chapters. 

l. Principle of equilibrium. Energy is 
mobilized, behavior becomes vigorous and 
persistent, when a favorable equilibrium 
is disturbed. Such equilibria include food, 
water, oxygen, and other essentials of 
survival. The equilibrium principle, how- 
ever, will be found useful far beyond these 
limited needs. 

2. Principle of dominance. The organism 
often has conflicting needs. If both hunger 
and thirst are operating as drives, one must 
dominate the motor mechanism. The more 
potent drive will determine the course of 
action. At the purely biological level, this 
seems to work out so that the more serious 
threat to survival is met first. We shall find 
in considering more complex human mo- 
tives that the latter generalization often 
breaks down. Other principles operate at 
these **higher" levels. 

The principle of dominance should not 
be interpreted as meaning that only one 
drive can be satisfied through a given 


activity. Actually, the typieal human 
pattern is to attempt to satisfy several 
motives through any behavior. A job, for 
example, may be related to economic, 
social, and even sexual motivation. Domi- 
nance refers simply to the fact that, if two 
drives are incompatible, the person does 
not collapse in a atate of helplessness; one 
drive dominates until it is satisfied; then 
it weakens and the other guides behavior. 

3. Principle of goal perception. An under- 
standing of motivation is most easily 
achieved by emphasizing valence rather 
than tension. Only in infancy are we likely 
to get behavior determined mainly by inner 
tensions. As we mature and learn, our ac- 
tions are guided by perceived goals. Man 
comes to seek one type of food and reject 
others. Social facilitation modifies valences 
—the goal looks more attractive when 
others want it. Parents and other adults 
define certain valenees as positive and 
others as negative. Since these social judg- 
ments can be backed up by food, pain, an 
other rewards and punishments, most 
children learn to accept them. 

4. Principle of secondary reinforcement. 
The organism learns not only to perceive 
actual goal objects as positive valences; the 
surrounding environment may also come 
to have reward value, presumably in 
reducing tension. Thus the associated 
stimuli also acquire a positive valence (see 
Chap. 4) as secondary rewards. 

The evaluation of goal objects. Objects 
which reduce tension are not all equally 
effective as rewards. Preferred foods will 
have higher valences than nonpreferred 
foods. As soon as the organism learns that 
a variety of substances can still his inner 
disquiet, a process of evaluation of goal 
objects is under way. 

The infant, for example, is fed exclu- 
sively on milk for some time. Ultimately 
he is introduced to solid food. Usually the 
first results are distressing. He spits it out, 
rejects it as a potential satisfier of hunger 


drive. With some coaxing, however, he 
learns that solids are hunger satisfiers, and 
soon he may even prefer them to milk 
(because of their superior qualities in redue- 
ing homeostatic disturbances, since they 
contain many chemicals needed by the 
organism). 

About this time we observe that the 
child is beginning to study, judge, and 
choose among objects relevant to a given 
need. He prefers this, dislikes that. Before 
long he gives evidence of a “standard of 
values” and a scale from good to bad, for 
any particular class of objects. 

What is the basis upon which the child 
develops this seale for judging the value 
of objeets? Several factors appear as deter- 
miners, (1) The Aomeostatic value of the 
object is important. Children with a dietary 
deficiency will display a stubborn prefer- 
ence for food which to adults seems dis- 
tasteful or disgusting. (2) But evaluation 
by adults is also highly effective. Parents 
who like roast beef are likely to transmit 
the same preference to their children (via 
imitation, not heredity). Thus, the cultural 
norms affect the child's values. (A Hindu 
boy learns that cows are sacred, beef in- 
edible.) These cultural standards often 
become so potent as to overrule the inner 
homeostatic needs. Then we have the 
spectacle of people slowly starving in the 
presence of food. (3) Unpleasant experi- 
ences may cause a preferred object to lose 
its status, and pleasant incidents may raise 
a nonpreferred item. Thus parents who 
scold and nag at mealtimes may adversely 
affect, not only the child’s present nutri- 
tion, but also his preferences and values for 
food objects. 

The development of a scale of values has 
profound significance for human psychol- 
ogy. Consider: in the field of sex, men come 
to prefer women of a certain physique, 
coloring, manner, etc. (usually resembling 
the man’s mother); and women develop 
similar evaluations of preferred males. Our 
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tastes in food, drink, housing, clothing, and 
similar items depend upon such value 
scales. Even more significantly, as will be 
set forth later, we establish deep uncon- 
scious preferences for certain social customs 
and institutions (such as capitalism, democ- 
racy, monogamy). These social values may 
become the basis for profound cleavages 
and conflicts, so dynamic that they seem at 
present to threaten the destruction of our 
entire civilization. 

Substitute gratifications. The principles 
of secondary reinforcement and of goal per- 
ception lead to another principle of great 
importance in human psychology: the prin- 
ciple of substitute gratification. According 
to this principle, the tension aroused by one 
drive can to some extent be reduced by satis- 
fiers normally related to another drive. 

Tensions for the different biogenic drives 
are not clearly separated and distinct. Both 
animals and humans seem to show restless, 
vigorous behavior to a wide variety of de- 
privations; and both seem to go through a 
process of learning what is needed to reduce 
tension. It is probable, therefore, that there 
is a common tension which is elevated by 
any biological need. 

If this is true, then goal objects which 
are tension reducing in relation to one need 
may for a short time be tension reducing as 
related to another. We referred earlier to 
the man who, when snubbed by a friend, 
became very hungry and ate increased 
quantities of food. In this case food (which 
is tension reducing for hunger) is being used 
to satisfy a different tension based on the 
desire for affection. Rats often show a tem- 
porary rise in drinking or copulating when 
hungry. This seems to be a form of substi- 
tute gratification. At the human level such 
devices for substitute satisfactions become 
important features of personality. 

The mechanism, of course, is the same as 
for secondary reinforcement; that is, food 
has been associated with tension reduction; 
the denial of friendship arouses tension, so 
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FIG. 2:20. Detour situation. In many circumstances, 
the person must go away from a goal in order to 
reach it. Some of the lower animals, such as the 
chicken, seem unable to do this; they remain close 
to the food and so cannot reach it. Dogs and higher 
animals solve the detour problem readily; they can 
establish the appropriate "set" for dealing with the 
situation, (From Natural History, 1947.) 


food is accepted as a substitute goal. 
Money, power, prestige, and other human 
goals are often desired for reasons of this 
kind, i.e., because the person has been 
deprived of something else. 


Control and Direction of Behavior 


When a rat runs through a maze for food, 
or a child solves a puzzle to get candy, it is 
not necessary for the stomach contractions 
or other visceral tensions to be constantly 
pressing the organism toward the goal. 
What seems to happen is that one develops 
an orientation, an intention to do some- 
thing, which then persists and controls the 
specific sequence of acts necessary. This 
orientation appears to be primarily in the 
nature of getting “set” to act in a certain 
way, as the runner gets set for a sprint, or 
the batter gets set for the pitcher’s delivery. 

The interpolation of these muscular sets 
between drive and goal satisfaction is most 
important. If behavior were directly con- 
trolled by the goal object, some problem 
solutions would become impossible. Sup- 
pose we have the detour situation repre- 
sented in Fig. 2:20, where the animal must 
go away from the food in order to achieve 
it. If the reaction were directly to the goal, 


the animal would remain glued to the spot 
nearest the food. 

In fact, the organism gets ''set" to 
achieve a certain goal, but this set provides 
for a certain flexibility, Thus the animal in 
the detour situation can go away from the 
food far enough to go around the barrier, 
but he does not now simply wander off; he 
is set to turn toward the food as soon as 
possible. 

The persistence of this intention to go 
somewhere and do something is an impor- 
tant aspect of motivated behavior in gen- 
eral. If the underlying drive is powerful 
(hunger, thirst, sex) the intention may be- 
come an obsession; the individual is unable 
to carry on his daily work because of his 
intense preoccupation with the intended 
act. The Minnesota studies of semistarva- 
tion reported that the men concentrated on 
thoughts of food and the ritual of eating 
their scanty fare to such a degree that 
mental work became impossible. 

Motivational set in adult life. In much 
adult behavior the ultimate “drive” is hard 
to ascertain. Multiple motivation is very 
common. When Joe decides that he will go 
out for the football team, he may be im- 
pelled by a desire for prestige, for feminine 
attention, for money (as a professional, 
later on—surely not in college!) or to please 
his father. Regardless of the ultimate 
motivation, the decision to follow this 
course of action seems to set up a tension in 
that direction, and this tension will persist, 
keeping Joe headed toward his goal despite 
all the detours he may be required to 
traverse. 

Not all intentions, of course, are carried 
out. But this is true also of the basic drives, 
if not essential to life; one may desire sexual 
gratification, but no drastic harm results 
from failure to carry out the sex act. But, 
by the same analogy, intentions will persist 
to annoy and disturb us until they are 
executed. The students of Kurt Lewin have 
performed numerous experiments on the 
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persistence of these task tensions, some of 
which will be cited in later chapters. In all 
cases it is found that such task sets will 
support persistent action, mobilize reserve 
energy to overcome obstacles, and generally 
show the characteristics of the drives upon 
which they are based. 

Let us relate the muscular set phenome- 
non to our basie principle of homeostasis. 
While sets are products of learning and may 
be triggered by an external stimulus in the 
absence of any impelling inner need, they 
are generally so organized that they will 
restore or maintain inner balance. Some 
sets are protective in character. Their func- 
tion appears to be the prevention of dis- 
equilibrium. Working, acquiring money, 
ete., have protective functions; they are not 
necessarily set off by immediate hunger or 
pain. On the other hand, some sets persist 
after the inner need has vanished; many 
adults show vigorous sexual activity after 
they have passed the reproductive phase of 
the life cycle. Males, castrated as adults, 
cannot have the glandular basis for sex 
motivation, but they often show persistent 
striving toward sexual goals just the same. 
Sets and intentions, therefore, are more 
flexible than the homeostatie disturbances 
from which they arise; they make possible 
anticipation of need, protective action, with 
the vigor which may be required. They may 
also determine the occurrence of energetic 
quests for goal objects, the homeostatic 
need for which has ceased. In this respect 
they sometimes motivate abnormal or 
socially undesirable actions. 

Quantitative control. The muscular set 
is not only specific to a certain goal (food, 
water) and a given direction to the goal, 
but is also quantitative. That is, one seems 
to develop a pretty specific notion of just 
how much of the goal object he needs to 
satisfy his inner requirements. An excellent 
study by Adolph (1941) will clarify this 
principle. Dogs were operated on in such a 
manner as to produce an esophageal fistula, 
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so that food or water ingested would drop 
out into a container. When such a dog was 
deprived of water for a definite period of 
time, he would drink just the amount needed 
to restore his water deficit. This is highly sig- 
nificant because the water was not reaching 
the stomach; hence the drinking could have 
been guided only by some inner conception 
of how much was needed. This seems to 
have taken the form of a set to continue 
drinking for a certain length of time. As 
Fig. 2:18 shows, the actual amount taken 
in corresponds very closely to the deficit as 
computed on the basis of normal body 
needs. The organism thus is provided with 
some kind of remarkable calculating ma- 
chine which determines how much is re- 
quired, and sets the muscular mechanism 
to take in about that amount, of a goal 
object. 

The feed-back principle. How does the 
organism direct or control these homeo- 
static adjustments? How do we know when 
we have ingested just enough, not too much 
or too little, of a needed substance? To 
understand this phase of the dynamics of 
behavior, psychologists make use of the 
“feed-back” principle.! 

Whenever a disturbanee of homeostasis 
occurs, certain sense organs are affected. 
Nerve impulses travel to the brain and 
establish patterns there. The brain is sen- 
sitized to stimuli indicative of a goal object, 
which will restore equilibrium. When the 
goal (food, water, ete.) is contacted, mus- 
cular mechanisms go into action to take it 
in. When should they stop? We assume 
that the infant reacts largely on the basis of 
cues from the stomach walls. Thus, he may 
stop sucking too quickly, because the im- 
mediate tension has vanished. Later, he 
may try to ingest too much (anticipation of 

1 While psychologists and physiologists have 
employed related concepts for many years, the 
implications of this type of control function would 
seem just recently to have received a really thor- 


ough treatment in Norbert Wiener’s (1948) inter- 
esting volume on Cybernetics. 
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hunger?) and he will “overflow,” a phe- 


nomenon experienced parents will imme- 
diately recognize. Ultimately, he learns to 
stop when he has taken in about enough. 
The control mechanism, therefore, must 
utilize sensory cues from the muscles in- 
volved in sucking, and perhaps from the 
muscles of the stomach (distention as 
capacity is reached). 

By ‘‘feed-back,” therefore, we mean the 
flow of nerve impulses back to the brain 
reporting the consequences of actions. 
Feed-back controls are poorly developed in 
children; they have poor judgment as to 
probable results of an act. Stomach-aches 
and other experiences help them to develop 
better perspective; they can see the situa- 
tion more clearly and control the goal-seek- 
ing activity more wisely. 

Sigmund Freud coined the phrase ‘real- 
ity principle" to identify the fact that we 
learn to accept reality, with its long-range 
pleasures and punishments, and act ac- 
cordingly. He contrasted it with the “‘ pleas- 
ure principle,” the tendency of the infant 
to grasp immediate pleasure without regard 
to consequences. Mature adults live by the 
reality principle; children and infantile 
adults cling to the pleasure principle, refus- 
ing to be guided by consequences. It may 
well be that some error in the feed-back 
mechanism is involved in the failure of these 
adults to foresee the troubles they are 
storing up for themselves by this behavior. 
If the consequences were more clearly re- 
ported to the brain, if the picture were more 
accurately perceived by the person, perhaps 
he could make the shift to reality behavior 
more adequately. 


Complex Homeostatic Functions 


We opened this chapter with a discussion 
of simple homeostasis: the development of 
a bodily need, disturbance of equilibrium, 
search for the goal object, and a return to 
comfortable relaxation. Removal of excess 


carbon dioxide from the blood stream, con- 
trol of bodily temperature, correction of 
water deficit, ingestion of food—all these 
are simple mechanisms for the restoration 
of an equilibrium favorable for organic 
survival. 

Homeostasis cannot, however, be limited 
in its application to this very simple, auto- 
matic kind of reaction. Drives affect not 
only the blood stream, the glands, the 
reflex centers of the brain. What happens 
when an organism seeks food? On the first 
occasion, pure trial and error, perhaps; but 
on the second and later instances, memory 
and anticipation begin to operate. One may 
recall where food can be located; he may 
prepare in advance against future hungers. 
We grow crops, build warehouses, dom sti- 
cate animals, so that we shall not be huugry 
later on. We build houses and make c:oth- 
ing to maintain optimum temperatures. 
Elaborate reservoirs and tunnels are con- 
structed to guarantee plenty of pure water. 
The excretory needs give rise to sanitary 
engineering. Sex is the dynamic basis for the 
institutions of marriage and the family. 

Looked at from this point of view, 
homeostasis becomes a basic principle 
underlying much of human economic, polit- 
ieal, and social behavior. That whole con- 
fusing abstraction which we call an eco- 
nomic system is an outgrowth of man’s 
need to maintain optimum conditions for 
survival and growth. As we go on to con- 
sider some of the more complex inner 
motivating states in human psychology, we 
shall observe that homeostasis can help us 
to understand a wide variety of phenomena. 


SUMMARY 


Biogenic drives arise whenever essential 
bodily equilibria are disturbed. Energy is 
mobilized in an effort to restore these con- 
ditions which are necessary to life. 
Dynamic homeostasis is the process of 
controlling the environment, developing 


skills, and otherwise adapting to threats of 
disequilibrium before they arise. Thus 
learning, thinking, reasoning, and imagin- 
ing are tools by which essential equilibria 
are preserved. 

We learn to value the objects and activi- 
ties which lead to need satisfaction. We 
become set for goal objects which will meet 
our biological needs, and for tools by which 
such goals can be attained. 

In the last analysis, all human motiva- 
tion goes back to these biogenic drives. 
But, as the child develops, he comes to 
desire and demand many other satisfac- 
tions. If we are to understand human be- 
havior and experience, we must start with 
biological requirements, but we cannot stop 
there. Secondary goals and activities lead- 
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ing to goals play an enormous part in the 
dynamics of human psychology. 

Since every child’s development takes 
place within a culture, his desires and goals 
will be modified by cultural conditions. 
Some kinds of food are rejected because of 
taboos. Food is most acceptable if eaten 
under certain conditions. Sexual gratifica- 
tion is subject to extensive cultural controls. 
The infant may start with man’s “animal 
nature” in the form of biogenic drives, but 
within a few months he has become a cul- 
tural product and is an example of “human 
nature." 

There are many other dynamic processes 
of great significance. In the following chap- 
ters we shall summarize some more complex 
aspects of human motivation. 
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CHAPTER 3 


Emotions 


The organism shows energetic, effortful be- 
havior in behalf of certain bodily needs. 
Food, oxygen, water, and other substances 
must be procured or the individual dies. 
A deficit of these needed materials, there- 
fore, results in the mobilization of increased 
energy, and the resultant behavior is said 
to be motivated. Motivated behavior has 
been shown to have the characteristics of 
goal direction, intensity, persistence, and 
variability. 

The cases of motivation examined in the 
preceding chapter were those which related 
to fairly specific organ systems and to 
identifiable substances which were to be 
approached or avoided. We now turn to a 
consideration of dynamic, energy-mobiliz- 
ing processes which are much less closely 
related to specific bodily organs, or to par- 
ticular needed substances. Biological drives, 
after all, do not determine a large percent- 
age of man’s day-to-day behavior, except 
indirectly. Much of our activity is directed 
to goals other than the restoration of spe- 
cific tissue equilibria. 

What are some of these other dynamic 
factors? We can enumerate several: emo- 
tions, such as fear, anger, love, hate, sur- 
prise, joy, and the like; personal motives 
(ambition, prestige, financial gain, power, 
self-expression, creativity); social values 
(religion, humanitarianism, esthetic enjoy- 
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ment, the search for knowledge); and in- 
terests in a tremendous variety of specific 
fields. The present chapter will concentrate 
on emotions as motives. It will summarize 
systematically what we know about human 
emotions and their dynamic significance 

Motivating power of emotions. Under 
the stress of an intense fear, men are capa- 
ble of feats of strength and endurance they 
would not even attempt under normal cir- 
cumstances. Rage mobilizes a great deal of 
energy for combat against the enemy. Love 
leads us to prodigies of performance. 

Emotions show all the characteristics of 
motivated behavior. Goal direction is clearly 
present in such phenomena as love, in which 
the lover seeks to possess a particular per- 
son of the opposite sex; but it is just as 
realistically effective in the case of fear, 
where the energy is mobilized to escape 
rather than to approach the goal object. 
The same is true of hate, and in this case 
the energy is directed toward the destruc- 
tion of the other person. 

The intensity of emotions needs no docu- 
mentation, at least with regard to the more 
potent instances such as those just men- 
tioned. There is actually a scale of intensity 
from those emotions which dominate the 
entire organism and mobilize every last 
fraction of energy—as in panic—and shut 
out every competing idea or impulse, down 
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to very mild states of liking and disliking 
which have minute motivational value. As 
in the case of the biogenic drives, emotions 
vary in intensity in accordance with rele- 
vant conditions; part of our task is to 
examine these determinants of emotional 
intensity. 

Emotional behavior also shows persist- 
ence and variability. Whether we think of 
specifie emotions such as love and fear, or 
more generalized phenomena such as anxi- 
ety, we at once realize that the tension 
persists and pushes the individual toward 
action; further, if one act fails to reduce the 
tension, there will be variation of tactics in 
a continued effort to attain the goal. 

In certain basie respects, therefore, we 
note the same features in the biological 
drives and in the emotions. Furthermore, 
the strong emotions are clearly tied closely 
to our physiological make-up. The visceral 
phases of emotional behavior are very im- 
portant. The pounding heart, the heavy 
stomach, the flushed face are suggestive of 
the extensive biological basis of vigorous 
emotion. 

By contrast, we need to note that emo- 
tions are not set off principally by internal 
metabolic changes, as was true of the vari- 
ous hungers, thirst, sex, excretory needs, 
and so forth. Normally, an emotion is set off 
by some external situation. This fact makes 
the emotions far more flexible and variable 
from person to person, as compared with 
the biological drives, which cannot be de- 
flected too far from their metabolic origins. 
Emotions differ from time to time in the 
same person in accordance with the nature 
of the situation, and they differ from person 
to person as regards the kind of situations 
which will cause emotional responses. 

Do emotions have survival value? Since 
emotions are biologically founded, they 
may be presumed to have survival value in 
either the individual or the racial sense. 
Indeed, all dynamic human traits may 
plausibly be expected to contribute to the 


EMOTIONS 71 


continuation of the species, though in our 
consideration of complex motives we shall 
find that in some instances they have self- 
destructive implications as well. 

The utility of emotions as features aiding 
the survival of the human species can 
readily be demonstrated. Consider the case 
of fear. An organism which did not antici- 
pate pain and injury, which did not run 
before the saber-toothed tiger took a bite, 
would not adapt successfully in primitive 
conditions. Love—as distinct from the sex 
drive—has survival value in holding the 
male and female together—thus giving 
children better food, more protection, and 
so forth. Anger, whether directed against 
objects or people blocking us, serves to 
mobilize additional strength and endurance 
to overcome the difficulty. It appears, in 
fact, that most—not necessarily all—emo- 
tion is a part of our behavioral and con- 
scious equipment which functions to aid 
either the individual or the race in a strug- 
gle for survival. 

Variability of emotions. In later pages 
we shall consider the question of emotions 
in infancy and their development to the 
adult stage. In analyzing the relation of 
emotion to drive, however, we wish to 
bring one point into focus: emotions are 
not fixed by heredity in the same way as 
drives. 

By inheritance we are so constituted that 
we get hungry at periodic intervals. Thirst, 
fatigue, excretion, and other biological 
drives are similarly fixed by heredity. The 
objects which will seem satisfying, and the 
timing of satisfaction, may vary with en- 
vironment, but the occurrence of the drive 
state does not. 

Emotion seems basically different in this 
respect. Fear is not a necessary part of a 
child's behavior or experience. Many 
children reach a fairly advanced age before 
encountering any situations setting off fear 
or anger. Love is likely to be manifest to- 
ward adults, but this is, in large part, a 
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function of care, feeding, cuddling, and so 
forth, and is certainly not determined by 
heredity. If a nurse cares for the child, it is 
she who is loved and not the biological 
mother. Thus it appears that emotional 
states are decidedly more variable and 
flexible, more subject to environmental 
determination, than the drives. 

Is emotion an outgrowth of drive? Many 
psychologists are now inclined to doubt that 
emotion should be considered a primary 
category of human behavior at all. While 
emotions are dynamic, they have this qual- 
ity in common with other energy-mobilizing 
patterns. While they are related to objects, 
this is true of many nonemotional reactions. 
Even the qualities of pleasantness and un- 
pleasantness are found in many experiences 
that can hardly be called emotional. 

What, then, is an emotion? It seems most 
accurate to say that emotion is a subordi- 
nate category of behavior—that emotions 
are secondary manifestations of drive. Let 
us note briefly why this seems true. 

1. Emotion is generally a reaction to either 
drive frustration or drive satisfaction. Anger, 
for example, is characteristically a response 
to a blocking of some need-satisfying activ- 
ity. Fear is usually associated with anticipa- 
tion of frustration or injury. Joy is experi- 
enced when one has achieved a major goal. 
Love is intimately bound up with sex, a 
focusing of the sex drive on a particular per- 
son. The same analysis will cover most of 
the types of experience commonly desig- 
nated as emotions. 

2. Emotions are generally serviceable to 
drive needs. Suppose, for example, that one 
is blocked by a physical obstacle from get- 
ting food. The hunger drive sets off be- 
havior toward the goal. Anger is aroused by 
blocking. This mobilizes additional energy, 
the obstacle is forced aside, and food is 
obtained. The serviceability of fear is obvi- 
ous in case of physical pain. In addition, 
anxiety about future food supplies, future 
sex objects, and so forth may motivate an- 


ticipatory behavior which prevents the 
future deprivation from materializing. 

3. Emotion has a sign relationship to need 
satisfaction. The distinction between pleas- 
ant and unpleasant emotions is a distinc- 
tion between emotions which signal frus- 
tration and increasing tension, on the one 
hand, and those which signal need satisfac- 
tion and tension reduction, on the other. 
When we experience fear, we anticipate 
physical pain, hunger, or some 
threatening situation. Anger is related to 
similar threats, with the difference that the 
person is set to deal with the threat by 
fighting, not by running away. On the other 
hand, love, joy, and delight are signals of 
success. Motives have been satisfied, ten- 
sion is being reduced. The dynamic value 
of the pleasant emotions can best be under- 
stood if we think of them as representing 
situations which the person tries to keep, or 
to restore if lost; the unpleasant emotions 
have a negative goal direction—the person 
tries to get away from the situation evoking 
the unpleasant emotion. 

Principle of symbolic gratification. We 
can draw these different ideas about emo- 
tion together in this manner. The biogenic 
drives were set off by needs for physically 
real objects, and the tension was reduced 
when this physically real object was at- 
tained (eating of food, drinking of water, 
ete.). The needs involved in emotional drives 
are largely symbolic in character; and tension 
ts reduced by establishing contact with the 
desired symbol. 

Let us see how this principle helps to 
organize our material. 


other 


1. In the case of love, we note that the young 
child loves adults who provide him with his 
physical needs. The mother (for example) be- 
comes a symbol of gratification. Her presence 
is desired as a sign of equilibrium, an assur- 
ance that food and other substances will be 
available. 

2. Fear is evoked when the person antici- 
pates loss of needed gratifications, including 


symbols such as the loved adult. It seems 
plausible to argue that the basic disturbance 
is due to anxiety about physical deprivation 
when the mother disappears, since she has 
become a symbol of such protection. 

3. Anger is aroused when an obstacle is 
interposed between the person and his goal. 
Physical blockage or the behavior of some other 
person, as in denying permission, can set off 
rage and attack. 


In the case of love, then, equilibrium is 
restored when the desired person is again 
contacted. With fear and other negative 
emotions, equilibrium is achieved by get- 
ting away from the symbol of danger or 
blockage. 

The term emotion, therefore, is simply a 
term taken over by psychology from popu- 
lar speech. It refers to a group of actions 
and experiences based chiefly upon the bio- 
logical drives and having an anticipatory or 
symbolic relationship to these drives. In 
the adult personality, of course, these emo- 
tional patterns may get very far indeed 
from their biological origins. 


The Intensity Factor 


In the preceding paragraphs we have 
pointed out the basic principles of goal 
direction in the emotions. Like the biologi- 
cal drives, every emotional experience has 
an element of valence, a positive or nega- 
tive direction with reference to a goal. 

The other major aspect of energy mobili- 
zation is the intensity factor. People move 
toward or away from objects; and these 
actions vary in vigor. Some situations evoke 
desperate struggle and violence; others pro- 
duce only a slight increase in tension and 
effort. Let us now examine some significant 
features of this intensity variable. 

The ‘‘all-or-none’’ principle. In infancy, 
emotion follows what has been called the 
“all-or-none” principle. According to this 
principle, any emotion which is aroused tends 
to function at maximum intensity. There are 
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no degrees. Thus the baby cries just as 
loudly for a minor hurt as for a severe pain; 
becomes just as angry over trivial as over 
major frustrations of his drives; and, if he 
"loves" an adult, does so in a full, unre- 
served manner. 

This childish pattern of all-or-none emo- 
tional reaction persists for varying lengths 
of time. With increasing maturity the aver- 
age human gets away from all-or-none be- 
havior and responds with degrees of inten- 
sity, from slight to great excitement, in 
accord with the severity of the frustration 
or the importance of the goal. “Infantile” 
personalities are characterized by their 
adherence to the all-or-none pattern after 
most of us have progressed to a more dif- 
ferentiated variety of emotional behavior. 

Progress away from all-or-none to dis- 
criminating emotional response may be a 
function of two processes: maturation and 
learning. Maturation involves the modifica- 
tion of sense organs, muscles, glands, and 
nervous system; learning suggests an in- 
creasing recognition of one situation as less 
important, less threatening or rewarding, 
than another. We shall analyze these factors 
in later pages of this chapter. 

Experienced Emotions. Emotion has its 
aspects in behavior and experience. Con- 
sciously, emotion has the features already 
mentioned—intensity, direction, goal re- 
latedness. Ideas which are embedded in 
strong emotions have a high level of vivid- 
ness, duration, and controlling power. A 
theory or a plan which acquires an emo- 
tional coloring will be adhered to longer and 
prosecuted more vigorously than others 
lacking this quality. The young man dream- 
ing of his sweetheart, like the miser think- 
ing of his hoarded wealth, has a conscious 
experience which is intensely vivid. 

Focusing. As we observed in the preced- 
ing chapter, a strong drive leads to extreme 
concentration of the organism upon poten- 
tial goal objects to the exclusion of other 
stimuli (principle of dominance). This leads 
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FIG. 3:1. A dramatic study in the expression of emotion. An alert photographer 
catches the reunion of Mr. and Mrs. Robert Vogeler after Vogeler's release 
from a prison behind the Iron Curtain. How would you interpret these facial 
expressions? Do they suggest anything as to the dynamic power of emotion? 
Relate this picture to the discussion of frustration given in the text. (Photograph 
by Y. R. Okamoto from Black Star.) 


to a single-minded pursuit of a needed 
object and to the inhibition of any possible 
competing activities, thus ensuring the 
most efficient possible action toward the 
necessary goal. 

Emotion shows this same characteristic 
in even more spectaeular form. When we 
say that love is blind, we refer to the lover's 
inability to “see” his duties and obliga- 
tions—as well as his sweetheart’s imperfec- 
tions. A man obsessed by hatred may con- 
centrate so intensely that he fails to observe 
approaching danger, and destroys himself. 
A child frightened by a dog ignores his toys 
and runs for safety. Focusing, then, is a 
process of narrowing the field of behavior 
and experience. Only the emotional stimu- 
lus is clearly recognized; only thoughts and 
behavior relating to this emotion can 
continue. 


The *'free-association" experiment. Psy- 
chologists have, of course, known for a long 
time that a person experiencing a strong 
emotion will continue to think of the goal 
and means to achieve it. The psychoana- 
lytie method for diagnosing personality 
problems relies upon this fact. If a person 
has an intense and unsatisfied sex drive, 
he will reveal this by the repetition and 
intensity of free remarks related to that 
goal, as the half-starved men in the Minne- 
sota experiment constantly talked of food. 

Carl Jung, a well-known analyst, stand- 
ardized this technique by preparing a set 
list of stimulus words for presentation to 
his patients. He found that the characteris- 
tic emotional problem of each person was 
revealed by the kind of answers he gave to 
these stimulus words, as also by the length 
of time required to respond, stammering, 


blocking (no response), changes of facial 
expression, and other cues easily observed 
by the psychologist. Thus one of his pa- 
tients who was deeply depressed and con- 
sidering suicide by drowning gave clear 
evidence of this in her reactions to words 
such as lake, death, water, and swim. 

An experimental method for demonstrat- 
ing this involves the use of hypnosis. 
M. H. Erickson! hypnotized subjects and 
told them they had committed some act for 
which they would normally feel guilt. Thus 
one man was told that he had carelessly 
burned with his cigarette an expensive 
brown silk dress worn by a poor girl who 
had bought it in the hope that it would help 
her get a job for which she was to be inter- 
viewed. In the free-association test later, 
he showed emotionally toned responses to 
stimulus words taken from the story. These 
were compared with his responses prior to 
hypnosis: e.g., to the word “brown” before 
hypnosis he associated “eyes” and “color”; 
after this story was implanted, his responses 
to “brown” were “silk” and “burn.” Such 
experiments show that, if we can induce a 
strong emotion, the person’s ideas become 
focused around it. Conversely, in clinical 
work, when free association reveals a 
focusing of thoughts on some goal, we infer 
that some intense emotion is present. 

Other thoughts and activities are side- 
tracked by emotion. The person may seem 
disorganized, confused. His thinking be- 
comes less rational; his skilled acts may be- 
come inefficient. From such observations 
many psychologists have drawn the conclu- 
sion that emotion should be described as a 
disturbed state and even have suggested 
that the criterion of an emotional response 
is disruption of competing activity. It is 
obvious, however, as we have set forth the 
parallels here, that emotion is by no means 
the only dynamic phenomenon which dis- 
rupts other activities in progress, since 


‘See Huston, Shakow, and Erickson (1934). 
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strong motives do the same; nor is emotion 
automatically disturbing. Archibald may 
be at work at a reasonably interesting proj- 
ect when news comes that he has just been 
elected to Phi Beta Kappa. His response is 
one of exuberant joy. The project is for- 
gotten—but one can hardly say that he is 
disturbed. The outstanding feature of the 
situation is release of a sudden burst of 
energy, and basically this is a function of 
the achievement of a desired goal. 

Emotion therefore shares with other 
dynamic states the quality of sidetracking 
other activities in progress, but emotions 
are not necessarily disruptive nor can they 
be characterized in all cases as disturbing. 
In some cases it would seem more accurate 
to speak of the emotion as facilitating or 
reinforcing an activity in progress. Here is 
a quotation from a letter written by a 
middle-aged woman schoolteacher, a former 
student of one of the authors: 


In South Dakota, by my own folly, I angered 
a large hog insufficiently fenced, and he and 
seven others took after me. I had about ten feet 
start and probably beat all sprinting records 
to date for about an eighth of a mile over un- 
even ground, coming to rest on the top of a 
seven-bar gate without mentionable fatigue. I 
had some mechanical difficulties getting down 
after the hogs left. So the bodily changes 
brought about by fear are practical. 


In speaking of a focusing effect, thus, we 
identify two aspects of the emotion: (1) a 
tendency to narrow the field in such a way 
that other stimuli simply are not observed; 
and (2) a reinforcement of behavior har- 
monizing with the direction of the emotion, 
but disruption of behavior directed toward 
a goal in a contrary direction. 

Emotional control. Can the individual 
develop techniques for handling this dis- 
ruptive effect when it appears? Psychology 
does not offer any simple formula, but 
several suggestions can be made. 
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1. More complete knowledge of the stimulus 
helps to reduce the intensity of the emotion 
and consequent disturbance of unrelated but 
important activities. Thus a child who fears 
electrical appliances (perhaps because of a 
shock) is helped by learning more about elec- 
tricity—points of danger, safety devices, etc. 
The soldier needs to know weapon character- 
istics, his chances of survival, and other relevant 
facts. The unknown stimulus may evoke almost 
any emotion in a more intense form than clearly 
defined factors. It appears, for example, that 
even the atomic bomb now produces less 
panicky fear than when its existence was first 
known. 

2. Automatized habits are less disrupted 
than novel patterns requiring attention. Hence 
soldiers are given much repetitive drill in 
habits which may save their lives under fear- 
inducing conditions. 

3. Physical work reduces tension, apparently 
draining off some of the excess energy mobilized 
by the emotion; perhaps merely replacing the 
emotional drive by fatigue and the need for 
rest. Fear, anger, and love alike may call for 
this technique in some instances. 


Physical Aspects of Intensity 


The intensity of emotions can also be 
studied by examining the visceral responses 
which are a part of the emotion. It has long 
been known that emotion was associated 
with flushing, paling, pounding of the heart, 
and so on; indeed, the ancient theory that 
the heart was “the seat of the emotions” 
derived from such observations. We also 
know, today, of changes in blood pressure, 
skin electrical conductance, intestinal con- 
tractions, glandular secretions, and blood 
chemistry. Love, fear, anger, hate, disgust, 
and similar states arouse such changes, and 
numerous researches have found that the 
intensity of such bodily changes agrees very 
well with the felt intensity as reported by 
the subject. 

The previous chapter has indicated that 
we can increase our comprehension of the 
various biological drives by relating them 


to their respective physiological structures. 
Hunger is related to stomach contractions, 
thirst to dryness of mucous membranes, 
and so on. It is not, of course, true that we 
have "explained" hunger by relating it to 
stomach cramps, but we have described it 
on a different level and so perhaps made the 
function easier to understand. 

The same logic applies to the emotions. 
While we cannot relate specific emotional 
demands to specific tissues, we can sketch 
the general mechanism involved and show 
how this structural basis determines some 
of our emotional characteristics. 

Energy-release mechanisms. The emo- 
tions, particularly those driving states 
called fear, anger, love, and hate, mobilize 
organie energy for vigorous action, in the 
same manner as drives. (1) Tension is a 
feature of all strong emotions, and much of 
this is muscular in character. During these 
emotional experiences we may tremble, 
shake, clench fists, grind our teeth; visceral 
musculature reacts to produce raised blood 
pressure, pressure on bladder and colon, 
ete. Tension makes for more vigorous re- 
sponse to any stimulus; it may also have the 
effect of increasing our sensitivity to stimu- 
lation. (2) Glandular changes, in particular 
the secretion of adrenin, raise the energy 
level. Adrenin stimulates the liver to release 
glycogen into the blood stream; this is then 
available for muscle tissues needing fuel. 
Fatigue products are neutralized more 
rapidly under the influence of adrenin. 

The homeostatic value of these changes 
should be obvious. If fear (for example) is a 
reaction to danger, the increased energy 
available and the heightened activity level 
improve one's chances for successful escape. 
Tf anger is the organism's way of responding 
to blockage of some drive, the higher energy 
level and vigor of action increase the likeli- 
hood of breaking down the obstacle and 
achieving the basic goal. 

Neural basis of emotion. Not much is 
known about nervous mechanisms in rela- 


tionship to drives such as hunger and thirst. 
As we have already pointed out, much of 
the control for these states seems to be 
chemical in nature. The emotions, on the 
other hand, are pretty definitely tied to the 
autonomic nervous system and the thalamic 
area of the central nervous system. (The 
biological drives are also involved with 
these structures to some extent.) 

Figure 3:2 illustrates the relationship 
between the central nervous system (CNS) 
and the autonomie nervous system (ANS). 
The CNS, comprising the brain and spinal 
cord, is concerned with the behavior of 
the organism in relationship to the external 
world, to what we have called dynamic 
homeostasis—the complex activities which 
satisfy bodily needs and protect against 
future deprivations. The ANS is in a sense 
dominant over the CNS in that autonomie 
activities may impel and coerce central 
nervous action. Thus the reaction of pain, 
fear, or rage starts as an ANS pattern, set 
off by a driving external stimulus. These 
nerve patterns are able to (and do) dom- 
inate whatever patterns are active in the 
CNS at the moment (focusing). The mus- 
culature and skilled habit patterns are then 
at the service of the ANS to remove the 
organism from the threatening object, or 
to destroy the object. 

The ANS is divided into two systems, 
known as the sympathetic and the para- 
sympathetic. The sympathetic (inappropri- 
ately named) is concerned with such emo- 
tional responses as fear and rage. The 
parasympathetie system is concerned with 
vegetative activities, such as hunger and 
sex. The sympathetic is composed of nerve 
ganglia in the chest and abdomen, outside 
the spinal cord, known as the thoracic and 
lumbar segments of the autonomic system 
(Fig. 3:2). The parasympathetic includes 
some nerve nuclei physically within the 
brain (the cranial system) and some in the 
pelvie girdle (the sacral system). 

With few exceptions, the sympathetic 
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and parasympathetic systems function an- 
tagonistically. The sympathetic speeds up 
the heart, the parasympathetic slows it 
down. The sympathetic interferes with 
digestion, the parasympathetic accelerates 
digestion. The sympathetic raises blood 
pressure, while the parasympathetic lowers 
it. The adrenal glands, however, are stimu- 
lated only by the sympathetic, there being 
no antagonistic innervation from the para- 
sympathetic; and in at least one type of 
response, that of sexual orgasm, there seems 
to be a simultaneous kind of overflow of 
nervous activity involving both the sym- 
pathetic and parasympathetic systems. 
Generally speaking, however, it is easy to 
keep in mind the functions of these two 
parts of the autonomic by remembering 
that the sympathetic controls the emergency 
pattern and the parasympathetic the vege- 
tative, peaceful type of behavior. 

Methods of study. The study of visceral 
changes in emotion is complex and highly 
technical, although we find ingenious 
devices even among primitive peoples. The 
“rice test” of a criminal (India) involved 
the requirement that the accused hold 
grains of rice in his mouth while being ques- 
tioned. If they were dry when removed 
(inhibition of salivary secretion), he was 
presumed guilty. 

Questionnaires and interviews have been 
used to study visceral changes felt by men 
under acute stress. Table 3:1 shows the fre- 
quency with which certain bodily changes 
were reported by airmen in combat. Novel- 
ists and other sensitive persons have given 
graphic introspective descriptions of these 
inner responses. 

The use of appropriate instruments per- 
mits us to observe and record these visceral 
changes in emotions of less intensity. The 
sphygmomanometer is employed to deter- 
mine changes in blood pressure and pulse 
pressure. The psychogalvanometer records 
minute changes in electrical resistance in 
the skin, related to sweat gland activity. 
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FIG. 3:2. The central and autonomic nervous systems. (a) Schematic layout of 
central nervous system: the brain, including cerebrum, cerebellum, and other 
coordinating centers; and the spinal cord, which relays impulses to and from the 
brain. The cervical, brachial, lumbar, and sacral plexuses shown are mostly 
autonomic in function. The spinal cord proper ends at the level of the second lum- 
bar vertebra. (b) Schematic layout of parasympathetic or craniosacral division 
of autonomic system. Some of the cranial section actually arises within the brain. 
Note that the cranial section innervates organs all the way to the colon. (c) 
Schematic layout of the sympathetic or thoracolumbar division of the autonomic 
nervous system. Note that virtually every visceral organ has connections from 
both sympathetic and parasympathetic. See text for antagonistic functioning of 
the two divisions of ANS. (a, from Gardner, 1947, by permission of W. B. 
Saunders Co.; b and c, from Larsell, 1942, by permission of Appleton-Century- 
Crofts, Inc.) 


TABLE 3:1. Signs of Fear during Aerial Combat 
(From Shaffer, 1947) 


Percentage 
reported 
“9 ten” or 
During combat did you feel “sometimes” 


A pounding heart and rapid pulse. . . 86 
Feeling that your muscles are very 

tense... siss ati nena d 83 
Being easily “irritated, angry, or 

goro”? c Tera ERE ; 80 
Dryness of the throat o or mouth... . 80 
"Nervous perspiration” or “cold 

sweat”... . co une E 79 
“Butterflies” in ‘the stomach... 76 
Feeling of unreality, that this ould- 

n't be happening to you. E 69 
Having to urinate (pass SEC very 

frequently 65 
Trembling. . zs 64 
Feeling confused or “rattled” 53 
Feeling weak or faint.............- 41 
Right after a mission, not being able 

to remember details of what hap- 

pened... oan eee 39 
Feeling sick to the stomach. . 38 
Not being able to concentrate ne 35 
Wetting or soiling your pants....... 5 


* Since the visceral reactions in anger and fear 
are very similar, and since both are frustrating 
situations, alternation between the two is rela- 
tively easy. 


The thermocouple verifies the common ob- 
servation that we grow “hot” or “cold” 
in emotional states, with changes in skin 
temperature. Through these instrumental 
methods, psychologists have learned that 
some visceral changes seem to be associated 
with even relatively mild emotions, such 
as enjoyment of music, or listening to words 
which suggest fear or anger. It is this phe- 
nomenon which underlies the use of the 
“Tie detector." 

The “lie detector” is, of course, an “emo- 
tion detector” in function. Most of us have 
been so firmly trained to answer questions 
truthfully that we experience a little twinge 
of guilt, perhaps fear of punishment carried 
over from childhood, even when lying as 
part of an experiment. Skilled users of the 
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machine—which records blood pressure, 
heart rate, breathing, and electrical cons 
ductance of the skin—can detect even a: 
little falsehood such as “I did not look at 
that card.” 

In criminological use, of course, far more 
emotion is involved. A person guilty of a 
crime will tend to react emotionally to all 
stimuli associated with his act; to the inno- 
cent these stimuli may have no emotional 
meaning; hence no visceral reactions occur. 
Thus the technique has been especially use- 
ful in situations where only the guilty per- 
son has certain information. It is reported, 
for example, that the device is very valuable 
in embezzlement cases. A bank teller may 
“borrow” $17,300 in the process of gam- 
bling on the horses. He keeps careful records, 
hoping to win and restore the money before 
discovery. On a lie-deteetor test of the 
various tellers, only one knows the signifi- 
cance of the figure “17,300”; his viscera 
give away his secret and he usually con- 
fesses. Needless to say, this technique is 
not infallible and its results should always 
be checked against other evidence. 

Clinical studies. The extensive changes 
in bodily functions which go along with 
strong emotions have attracted attention 
in medical circles. We shall have more to 
say in later chapters about psychosomatic 
illness, in which psychological states are 
actually significant antecedents of physical 
disorder. At this point we wish only to note 
the type of observation which confirms, in 
the real-life situation, our laboratory 
studies of strong emotion. 

One aspect of anger is innervation of the 
sympathetic nervous system and a conse- 
quent increase in blood pressure and heart 
rate. Different areas of the body surface 
seem to behave differently under these con- 
ditions; some show relaxation of blood 
vessels, with flushing; others show con- 
striction of blood vessels, with loss of color. 
In an interesting study of the nose, it has 
been shown (Holmes ef al., 1950) that the 
mucous membranes become flushed, swol- 
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(b) 

FIG. 3:3. Emotional responses used for lie detection. (a) A prison guard suspected of complicity in the Touhy 
prison break is questioned with the lie-detector apparatus. (b) A record obtained by a typical lie-detector setup. 
Respiration, pulse, and blood pressure are regularly employed; some experts like also to record the GSR. 
The value of the record is in identifying strong emotional responses to significant questions, as compared with 
irrelevant questions (the truth or falsity of the answer being immaterial). In the above chart, the questions asked 
at 5 and 7 were trivial; questions at 6 and 8 pertained to the killing of the subject's family by setting off a 
charge of dynamite in the basement of his home. Observe the marked rise in blood pressure after both 6 and 8. 
(This man later confessed his guilt.) (a, Chicago Daily News photograph; b, from Inbau, 1942.) 


len, and covered with secretion in persisting 
anger. One subject studied was a young 
man, an M.D., who was observed system- 
atically for months. Figure 3:4 shows his 
response to a situation involving frustra- 
tion, irritation, and an emotional explosion. 
His wife had just been delivered of her first 
baby about 10 days prior to this record. 
The mother-in-law came to stay with the 
couple; she was quite domineering, ignored 
the wishes of the young husband, rejected 
his advice on medical care for the infant, 
and thus aroused in him considerable anger. 
He suppressed this until Aug. 20, when he 
“blew up” and told her what he thought 
of her actions. Fortunately, she accepted 
his reaction without too much hostility and 
changed her behavior to cause him less 
frustration. Improvement in the nasal con- 
dition followed promptly. 

Fear can also cause an exaggerated reac- 
tion of the visceral tissues. The following 
interesting report of an investigator who 
studied himself will illustrate the point. 
Hoelzel (1942) has described an unusual 
experience where the intensity of the emo- 
tion can hardly be doubted. It should first 
be noted that he had been studying his own 
gastric-acidity variations for years; “the 
morning gastric aspiration was as regular 
as washing the hands or face.” 


On 24th January 1928 there was an attempted 
robbery at his house in Chicago (emphasis must 
be placed on the locality) and his landlady was 
shot dead. Hoelzel was responsible for the arrest 
of the culprits, and for the succeeding ten days 
he was in a state of acute anxiety lest he might 
be shot by the revengeful accomplices of the 
gangsters. Normally his fasting morning free 
gastric acidity was between 0 and 0.13 percent 
of hydrochloric acid; on the morning of the 
shooting episode it was 0.26 percent, and it 
remained above 0.17 percent during the period 
of anxiety. He then moved to what he believed 
was a safe place and his free gastric acidity 
fell to within the normal range.’ 

‘Harris (1948), pp. 24-25. Reprinted by 
permission of Butterworth & Co., Ltd., and Paul 
B. Hoeber, Inc. 
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FIG. 3:4. Changes in nasal mucosa under strong re- 
sentment. The subject, a young physician, was studied 
for months as to changes in color of nasal mem- 
branes, swelling, secretion, etc, Shortly after Aug. 1 
his wife had given birth to her first baby, and the 
wife's mother had come to help during the first few 
weeks. The mother-in-law was very officious, rejected 
the young man's advice even on medical matters, 
and attempted to dominate both husband and wife. 
Matters reached a climax on Aug. 20 with his anger 
becoming acute; on Aug. 21 he exploded and poured 
out his annoyance; fortunately, the mother-in-law 
accepted the situation, stopped some of her domi- 
native practices, and restored peace. The swelling 
and redness of the nasal mucosa parallel these events 
closely. (From Holmes et al., 1950.) 


Other emotions give differing results, 
however; depression seems to have the 
effect chiefly of interfering with the normal 
flow of acid as well as with the normal cir- 
eulatory changes (indicated by change in 
color of the mucous membranes of the 
stomach). Figure 3:5 shows the reduction 
in acidity and in color change in a patient 
first normal, then depressed (Wolf and 
Wolff, 1943). 

Autonomic and cortical nervous func- 
tion. We have emphasized the role of the 
ANS in relation to both biogenic drives and 
emotions. This is necessary because the 
energy mobilization and preparation of the 
body for vigorous actions depend on auto- 
nomic mechanisms. 

We do not, however, ignore the impor- 
tance of higher nervous centers in these 
conditions. Static homeostasis can be 
mediated through subcortical nerve nuclei, 
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(a) (b) 
FIG. 3:5. Effect of depression on gastric reactions. (a) Normal reaction of subject to beef broth. Acid secretion 
and color of stomach membranes change markedly (this subject had a stomach perforation which made possible 
direct observation of color changes). (b) Reaction to beef broth when undergoing strong feelings of depression. 
Note the marked decrease in reactivity. (From Wolf and Wolff, 1943.) 
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FIG. 3:6, Effects of anger and of fear on gastric mucosa. (a) The patient was angry about an incident which had 
occurred, and the doctor behaved in such a way as to increase his hostility. Then the conversation was switched 
to humorous discussion of unrelated topics; note the drop in gastric acidity and in redness of the mucous mem- 
branes. There followed a period of silence during which (as was later ascertained) the patient again began 
brooding over the wrong he felt had been done him. (b) The patient (who was also an employee) was made very 
anxious and afraid by a doctor on the staff. The patient feared he had mislaid a document for which the doctor 
was angrily searching. Note paling of membranes, drop in acid secretion. (From Wolf and Wolff, 1943.) 


but dynamice homeostasis—in man, at 


least— requires the function of learn- 
ing, which depends on the cortex of the 
cerebrum. 


How does one know when to be afraid, 
or angry? He must recognize the situation 
as a threat. How does one deal with situa- 
tions evoking such emotions? Usually he 
relies upon memory and thinking. Thus the 
higher nerve centers play an important 
role in determining when, and how in- 
lenseljj, we become emotional, as well as 
how we direct the emotional energy toward 
our goal. 


Determinants of Emotional Intensity 


Emotions have the quality of drives in that 
they are imperative, demanding; but they 
call for certain kinds of satisfaction. Love 
calls for a particular person of the opposite 
sex (as opposed to the sex urge per se, which 


is indiscriminate as to individuals desired). 
Anger calls for an attack on a specific 
individual, group, or object; fear demands 
escape from the stimulus. Enthusiasms, 
annoyances, and aversions follow similar 
patterns. The organism is pressed by the 
emotion into vigorous action toward a 
goal. Thus we treat emotion as being a form 
of motivation differing from the biogenic 
drives in that it focuses more specifically 
upon some identified object. Generally 
speaking, the emotion brings additional 
intensity and vigor to a motive pattern 
which had a biological origin. 

There are, however, other differences 
which are even more important. We noted 
in the preceding chapter that biogenic 
drives grow stronger with deprivation and 
Weaker with satiation. How do these prin- 
ciples apply to emotions? 

Deprivation. In attempting to assess the 
role of deprivation we must be careful not 
to become confused. Deprivation of physi- 
cally needed material strengthens the 
organic drive. If the deprivation seems due 
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to a barrier, anger may mobilize additional 
energy to break down the barrier. This, 
however, is deprivation related to a biogenic 
drive, not to the emotion. 

Similarly, a soldier who is in love with a 
woman in his own country may be sent 
overseas. His sexual deprivation tends to 
intensify his sex drive, but not necessarily 
his love. Indeed, he may begin to see local 
women as possible sex objects and ‘fall in 
love” with one of them, thus weakening 
or eliminating the prior love. The significant 
deprivation here is related to sex, not love. 

The periodic deprivation of food may 
strengthen the hunger drive (person eats 
more when food is available), but it also 
initiates the emotion of fear. Because we 
remember past famines, we feel anxious 
about our future food supply. The more 
often we are hungry, the more acute this 
fear will be. Again, we note that it is 
deprivation of a bodily need which intensi- 
fies the emotion. 

The evidence goes completely contrary to 
the idea that deprivation of any occasion 
to feel angry or afraid will strengthen such 
emotions. Quite the opposite holds: if John 
is rarely angered, he will be likely to react 
with less intensity when a frustration arises. 
The same holds for fear. 

The case as regards love is a little more 
confused, for this reason: love reflects the 
care, caressing, helpfulness, and comfort 
given the child by an adult. Having once 
learned this emotion, deprivation of a 
chance to love someone may intensify it. 
Children rejected early in life, however, 
often show no need to love others (al- 
though some show a strong need to be 
loved). 

To summarize, then: deprivation of basic 
needs may intensify emotions, Anger is 
proportional to the intensity of the frus- 
trated drive. Fear is intensified by the 
frequency and severity of biological depri- 
vations. Love is intensified by deprivation 
of sexual satisfaction, care, caressing, and 
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FIG. 3:7. Effect of infantile frustration upon adult 
fear reactions in mice. Subjection to painful auditory 
stimulation over an extended period of time in in- 
fancy increases the number of fear responses shown 
at maturity. (Data from Hall and Whiteman, 1951.) 


the like, once these have been associated 
with a specific person. 

Infantile deprivation. The same generali- 
zations hold for deprivation during early 
childhood. What matters is the occurrence 
of frustration or deprivation of some 
physical need; and such painful experiences 
do have a significant relation to adult 
emotional responses. Hall and Whiteman 
(1951) subjected mice to an unpleasant 
auditory stimulation with a very loud, 
piercing sound (the assumption of dis- 
comfort or pain seems quite safe). This 
experience was imposed repeatedly during 
the first week of life. At maturity, this 
group and a control group were tested on a 
standard situation for measuring emotional 
behavior, and it was found that there was a 
wide difference between the two groups 
(see Fig. 3:7). The experimental group 
showed much more fear behavior than their 
litter mate controls, and they persisted in 
fear behavior, whereas the control group 
rapidly lost their timidity in the test 
situation. 

The view that infantile frustrations and 
anxieties, loves and hatreds, determine the 
adult personality has been presented by 
Sigmund Freud and backed by a tremen- 
dous mass of clinical data. He has been able 
to show relationships between adult loves 
and infantile loves, adult hostility and 
infantile anger. The study of phobias and 
other personality manifestations by clinical 


methods tends to confirm the theory that 
adult emotions are in no small degree a 
product of these infantile experiences. 

As in the case of the biological drives, 
this phenomenon seems to be simply a 
matter of becoming selectively 
to a certain goal object (or class of objects). 
The rat deprived of food may develop a 
kind of anticipation of severe hunger and 
so will value food pellets highly, 
them, and so on. Hall’s mice developed an 
“expectancy of danger”’; all stimuli seemed 
more threatening to them than to their 
controls. The human child may develop 
an anticipation of insecurity, of loss of 
affection and protection by adults; he may 
thus value affection highly (and may 
demand it so aggressively as to scare off 
potential friends). Children often frightened 
in early life grow up to be timid and fearful, 
even if they have no specific phobias. There 
is a sensitivity to objects which threaten 
injury or loss. 

Satiation. All emotions are relatively 
insatiable. The principle of satiation ap- 
plies well to biological gratifications, but 
not to the symbolie goals of the emotions. 
Thus sex drive can be satiated and dis- 
appear, but since love is merely a demand 
for the presence of the loved one, it does 
not weaken correspondingly. Similarly, 
fear is a demand to get away from the 
danger; if one gets away and then the 
threat reappears, fear is at once full-blown 
—indeed, perhaps stronger than before. 
Anger and fear do weaken with physical 
exhaustion, but this is not satiation. 

As a prominent merchant recently said, 
“There are goods enough to satisfy our 
needs, but there can never be goods enough 
to satisfy our fears." Fear is not weakened 
with attainment of a goal; if the future still 
looks threatening, fear persists in full 
strength. 

If the basic drive is satiated, some 
weakening of the emotion follows, but not 
so much. Sexual satiation may reduce 


sensitive 
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slightly the intensity of love, but this is 
not always true. If anger was evoked in 
breaking down a barrier to a goal, achieve- 
ment of the goal weakens the anger. It is, 
however, easily reinstated if another goal is 
blocked. 

This is the key to an understanding of 
emotional intensity. The emotions are in 
service to the basic drives. Hence they are 
always, in a sense, ready to “go off" when 


needed. They are reactions to symbols, not 
to real goals—4.e., the threat of hunger, not 
real food; the threat of pain, not physical 
pain; the promise of sexual pleasure, not 
the pleasure itself, and so on. Our demands 


for symbols are unlimited. Tom's food 
capacity is limited, but his demand for 
money (perceived as a source of food) is 
not. Symbols of need satisfaction can never 
be too abundant; hence satiation prac- 
tieally does not weaken the emotions. 

Habit. The factor which most directly 
affects emotional intensity is habit. Persons 
often afraid become more and more afraid; 
those often angered become more and more 
angry. This is also true of love. The boy 
who loved his mother (and perhaps his 
schoolteacher) can love his sweetheart more 
deeply than one who felt little love for 
anyone but himself. 

Basic personality patterns are deter- 
mined by the intensity of emotions and 
the symbols to which they become at- 
tached. The timid, fearful, anxious person 
has, as a result of his infancy and child- 
hood, developed potent fear reactions. The 
irascible, explosive man has strong anger 
patterns. The affectionate individual loves 
readily and deeply, and so on. Because these 
habits are so crucial to an understanding of 
personality, we shall revert to them after 
our examination of the learning process. 


Heredity and Environment 


One of the crucial problems facing the 
psychologist with respect to any pattern 
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of behavior or experience is the role of 
heredity. To what extent is this particular 
funetion determined by "human nature" 
in the sense of characteristics universal 
in the race? To what extent is it a product 
of environment, training, culture? 

Studies of emotional behavior have been 
especially prolific in producing contro- 
versies, if not understanding, in this area. 
We have not only the perennial argument 
over the inheritance of an instinct of 
pugnacity, which so often enters into dis- 
cussions of war, industrial conflict, race 
prejudice, and such phenomena; but also 
we find much concern over the inheritance 
of fears, loves, disgusts, aversions, and the 
like. 

As in so many instances, we shall find 
that the best answer is not: heredity or 
environment; but rather, an interaction of 
heredity and environment. Let us first 
consider some of the ways in which the 
question ean be approached. 

Inheritance of structures. The visceral 
expression of emotions depends upon the 
ANS and the endocrine glands. We shall 
therefore make substantial progress if we 
can show that these basic structures are 
inherited by animals and that such struc- 
tures are paralleled by variations in the 
emotional behavior. 

Such data have actually been accumu- 
lated over thousands of years for certain 
types of animals. We refer, of course, to the 
selective breeding of domestic animals such 
as the horse, cow, and dog. As Stockard 
(1941) has convincingly shown, different 
breeds of dogs have temperamental pat- 
terns, body build, and endocrine structures 
which go together. These physical and 
emotional characteristics are inherited to- 
gether; they show that heredity is at least 
one major determinant of the intensity 
and frequency of energy mobilization in 
response to emotion-arousing stimuli. 

Pavlov’s studies of dogs. The famous 
Russian physiologist, Ivan Pavlov, noted 
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FIG. 3:8. Inheritance of emotionality in rats. Only very emotional males and females were bred to produce the 
emotional strain, and only those low in number of emotional responses were bred for the other strain. (Data from 


Hall, 1941.) 


that his dogs responded differently accord- 
ing to their inherent body build. Some were 
highly excitable, while others could best 
be described as inhibited or phlegmatic. 
Under stress situations which created an 
“experimental neurosis” (see Chap. 14) 
these dogs behaved differently; the tall, 
thin, narrow-chested dogs tended toward 
uncontrollable excitement, while the 
stocky,  short-legged animals became 
sleepy or stuporous. (These were simply 
exaggerations of their normal emotional 
patterns.) 

Hall’s work on rats. Perhaps more con- 
vincing, because carried out with labora- 
tory controls, is Calvin Hall’s study of 
selective breeding in rats. Hall applied 
simple tests of fearfulness to white rats in 
his laboratory; for example, he placed the 
rat in a brightly lighted, circular open field 
and found that timid rats showed intense 
fear by defecation and urination. Repeating 
this test several times, he was able to select 
rats (male and female) which were con- 
sistently timid, and those consistently bold. 
By breeding only timid rats he created a 


strain of animals far more timid than the 
original parents; and by similar breeding 
of "bold" animals he obtained a strain 
notably less fearful than his starting group 
(see Fig. 3:8). 

Yeakel and Rhoades (1941) have done 
intensive anatomical studies of Hall's timid 
strain. They found a significant, difference 
in size of endocrines; the adrenals, pitui- 
taries, and thyroid glands were decidedly 
larger than for normal controls. 

Inbreeding studies of humans are not 
feasible. It is clear, however, that some 
people inherit types of endocrine glands, 
autonomie nervous system, and other 
reactive structures which are excessively 
disturbed by emotional stimuli. Generally 
these individuals show parallel emotional 
patterns of behavior. On the conscious level 
they also report parallel intensity of ex- 
perienees. When we speak of temperament, 
we are referring to the emotional aspect of 
personality. It seems certain from the 
animal studies and from clinical work on 
humans that such temperamental features 
28 timidity, aggressiveness, excessive ac- 


tivity, and excitability are substantially 
determined by heredity.' 

Inheritance of specific emotions. It is 
easy to get general agreement among 
psychologists as to the hereditary deter- 


mination of structures underlying emo- 
tion. The facts are clear: some organisms 
(human and nonhuman) inherit structures 
which react more often, more vigorously, 
and for a longer time to emotion-arousing 
stimuli than do their fellows. 


It is much more difficult to get any sub- 
stantial consensus as to what stimuli 
innately determine fear, anger, etc. This is 
the point at which the theories of specific 
innate emotions encounter difficulties. Dar- 
win, for example, proposed the theory that 
we inherit tendencies to respond with 
fairly specific emotions to situations com- 
mon in primitive life—ie., that these 
emotions are now part of human heredity 
because of their survival value. Unfor- 
tunately, human beings seem to be so 
flexible, as regards what stimuli will set 
off fear, rage, and other emotional states, 
that any conception of the inheritance of 
specific emotions is difficult to accept. Let 
us consider some of the research studies 
bearing on this problem. 

Emotional behavior in infancy. The basic 
difficulty in the study of emotion in new- 
born children (the obvious way to ap- 
proach the problem of inheritance) derives 
from our tendency to read adult patterns 
and significance into the child’s activities. 
Thus Watson found that babies usually 
react violently to being dropped 20 to 30 
inches through the air, even though caught 
on a pillow. Reasoning by knowledge of 
adult experience, he concluded that the 
child felt “fear” in this situation. Actually, 
of course, we shall never know just what 
the newborn child really experiences, nor 
for that matter shall we ever know what 
another adult experiences in falling. It is 


iE The psychology of temperament and person- 
ality is treated extensively in Chap. 13. 
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simply not in the nature of human experi- 
ence that it should be directly communi- 
cated to others. 

When we come to the study of responses 
instead of experiences, we find ourselves 
on somewhat firmer ground. We can ob- 
serve, record, and photograph the child’s 
movements, cries, and facial expressions. 
We can also ascertain by experimentation 
his blood-pressure changes, heart rate, 
breathing, and other visceral behavior 
patterns. Let us examine some of these 
careful studies of emotional behavior in 
infants. 

Watson’s pioneer research. The founder 
of behaviorism, John B. Watson, did the 
first and most widely quoted systematic 
study of infant emotional behavior. Watson 
(1924) hoped to ascertain just what emo- 
tions were inherited and which were ac- 
quired through learning. He presented to 
his subjects, infants in a maternity hospital, 
many stimuli widely believed to be such 
as would set off emotions: fire, snakes, 
strange animals, falling, restraint, and so 
on. From his observations of the infants’ 
responses, he concluded that there were only 
three recognizable emotional patterns, and 
that a very limited range of stimuli would 
elicit each of these. 


1. Fear. Watson reported that his subjects 
showed a pattern involving catching of breath, 
convulsive clutching of the hands, trembling, 
crying, and puckering of the face. This response 
he found associated with two stimuli: falling 
through space and a loud sound. For obvious 
reasons he concluded that this should be called 
fear. 

2. Anger. Another response pattern was 
described as including screaming, holding the 
breath, flushing of the face, and uncoordinated 
slashing of arms and legs. This was set off by 
holding firmly the child’s head, arms, or legs to 
prevent free movement; hence Watson con- 
sidered it to be a primitive type of anger. 

3. Love. Completely different from the two 
preceding patterns was the response of cooing, 
gurgling, laughter, mild squirming, and arm 


88 DYNAMICS 


TABLE 3:2. Judgment of Infant Emotions without Knowledge of the Stimulus* 


(Modified from Sherman, 1927) 


Stimuli calling out reactions | 
J'udged emotion Delayed | a f A adiar Total 
Heeling Dropping | Restraint eod 
| -—À 
| yj | 6 2 2 17 
11 14 13 8 46 
7 5 5 9 26 
3 3 4 2: 4| 12 
1 1 0 1 3 
0 oye tg 1 1 
2 1 3 Ion) 7 
Discomfort . 0 0 1 0 1 
Ble&py.. x ss nes 0 0 1 0 1 
None vestes 0 0 0 1 1 
Consternation . . 1 1 0 0 2 
Nausea fit cove nes on 0 1 0 0 1 
Physical discomfort. . 0 0 1 0 1 
otal [2:84 53 mete et tns a 32 32 30 25 119 


* The subjects were graduate students in psychology. They saw motion pictures of the infants’ reaction 
but did not see the film portion indicating the stimulus initiating the reaction. 
1 Not all observers made judgments to every reaction shown. 


movements. As this was in response to stroking 
the lips, nipples, sex organs, and other sensitive 
skin areas, he concluded that this was a sexual 
or “love” response. 


Sherman’s critical study. Many investiga- 
tors have attempted to repeat Watson’s 
investigation, and it is now clear that he 
was much too positive in his conclusions. 
Valentine (1930) has cast doubt on his 
study of fear, and Pratt, Nelson, and Sun 
(1980) report little consistency in the 
"rage" behavior of their group of infants. 
Some of the babies simply went to sleep 
when their movements were blocked. The 
best single study which reveals the com- 
plexity of the problem and also gives some 
hints as to its solution is that of Sherman 
(1927). 

Sherman applied the Watson stimuli for 
fear and anger to a series of infants and 
took motion-picture records of their re- 
sponses. In addition, responses to pain and 
hunger were photographed. Pain was pro- 


duced by needle pricks. Hunger was as- 
sumed to be involved when the child began 
to ery when his feeding was delayed beyond 
its usual time. 

These motion pictures were shown to 
various groups: nurses in a maternity ward, 
graduate psychology students, and medical 
students. In one series, only the response 
pattern was shown, with no inkling as to 
the stimulus situation. Under these condi- 
tions (Table 3:2) the observers reported 
all sorts of judgments as to what might be 
going on. As the figures indicate, sudden 
dropping (“fear”) was more often thought 
to be anger, as was delayed feeding (hun- 
ger). The pinprick response was judged to 
be fear or anger much oftener than pain. 

When the film was showu complete, so 
that the stimuli were known to the judges, 
they agreed more closely (Table 3:3). 
Twenty-seven of thirty-three graduate 
students in psychology now labeled the 
response to the dropping situation as fear, 
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TABLE 3:3. Judgments of Infant Emotions When the Stimulus Is Known* 


(Modified from Sherman, 1927) 


Stimuli calling out reactions 


Judged emotion 
feeding 


Delayed 


| 
cra eat 


Dropping | Resiraint 
needle 


Mad... 


Negative emotion... 
Hunger... ok sits eer 


cOwoo-o-oo-oo--—-o-corx---wowcoo 


Discomfort. . . 
Irritation... 
Excitement. 
Anger or pain. 
Disgusted or wear, 
Pain with fear.... 
Anger with fear. 
Rage.. 

Surprise xS 
Resistance to restraint. 

Anxieby ig. «2. ver ee T 


Restiveness. . . 
Repulsion.... 
Suffocating 

No emotion. . z 
Emotion doubtful. . 
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—"oc-oooo-ow-oo-o-oro-ece-ccsx 
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ooo-oo 


—-ooooooo--.-oo-oo-o-wooco:- 


rs 
e 


Totalt... 


* Judges were graduate students, 
incident and the infants' response. 


rs 
Ez 


as in Table 3:2, but this group was allowed to see the complete 


+ Not all observers made judgments to every reaction shown. 


whereas only five so designated this re- 
sponse when they were ignorant of its 
cause. Twenty-four out of twenty-nine 
called the reaction to restraint, anger, when 
the restraint was actually shown in the 
picture. 

The complete confusion of pain, hunger, 
fear, and rage in these and similar experi- 
ments suggests two important conclusions: 
(1) all four of these stimulus situations 
release a single, relatively uniform response 
pattern, not four distinct patterns; and (2) 
the differences observed by adults in the child's 
behavior are often due to the knowledge of the 


situation and to the unconscious judgment, 
“Tf I were in that situation, this is the 
emotion I would have.” 

Infant emotions and homeostasis. It will 
be noted that, in the investigations re- 
ported, the judges confused such hypo- 
thetical emotional states as anger and fear 
and the somewhat similar conditions of 
hunger and pain. In other words, the 
confusion existed among states which were 
primarily unpleasant in character. No 
investigators report any confusion of pleas- 
ant states, such as Watson’s “love” pat- 
tern, with these unpleasant conditions. 
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From this kind of basis Bridges (1932) has 
inferred that we can identify two funda- 
mental emotional patterns appearing in the 
very earliest stages of the child’s develop- 
ment: delight and distress. Whether it is 
worth while to present two new terms for 
these conditions or whether we should 
simply call them pleasant and unpleasant 
patterns is not a matter of great impor- 
tance. At least, it is clear that in a broad 
sense we have two fundamental patterns 
of emotional reactivity inherited. These 
are the responses to pleasant types of 
stimulation and those to stimuli which are 
unpleasant. 

If, now, we relate these back to our 
consideration of biological drives and 
homeostatic activities of the organism, as 
set forth in the preceding chapter, we see 
that the reactions to unpleasant stimuli all 
have in common the feature of disturbance 
of equilibrium, or a threat of injury to the 
organism. Thus hunger obviously reflects a 
failure of homeostatic processes. Pain 
reflects a direct threat to the integrity 
of the organism. Anger may be considered 
to be a frustration of tendencies toward 
normal goal-seeking activity, at least, in 
the situation devised by Watson; and fear 
may be thought of as a response to sudden 
and startling stimulation which certainly 
would disturb an existing equilibrium. That 
children differ so widely among themselves 
with regard to these last two patterns 
would suggest, either that some individuals 
inherit a tendency to respond to these 
stimuli and others do not, or that some 
individuals learn at a surprisingly rapid 
rate during the early period of life. We are 
not in a position to draw any inferences 
at the present time as to which of these is 
correct. 

Conversely, it seems clear that the 
stimulus situations which give rise to 
Watson’s “love” behavior, ie, cooing, 
relaxation, and smooth visceral function- 
ing, are situations in which homeostasis 


is being restored. The crying child is ap- 
peased by food, but he may also be quieted 


by soft noises and caressing, as in the 
Watson study. It may be suggested, there- 
fore, that the two broad groups of emo- 
tional responses now identified are simply 
patterns related to the disturbance of or 
restoration of physiological equilibrium. 
Maturation and learning. We are, of 
course, justified in assuming that there must 
be some fundamental similarity between the 


behavior and experiences of the child and 
those of the adult. It is not, however, 
necessarily legitimate to assume that there 
must be exactly the same recognizable 
patterns in the earlier as in the later stages. 


Many influences may bring about an 
increasing complexity of emotional re- 
sponses as the child grows older. One of 
these is maturation. The muscles, nerves, 
and glandular structures mature and may 


bring about possibilities of response pat- 
terns which were not present in the earlier 
stages. An obvious illustration of this would 
be sex, which is present in a limited form 
in the earlier stages of childhood but which 
reaches its adult characteristic only at 
puberty. 

A second factor which is clearly involved 
in the increasing complexity and differen- 
tiation of the adult emotional pattern is 
that of learning. In later pages we shall 
consider some of the classical experiments 
on learning of emotional responses and 
show how these contribute to an under- 
standing of the wide variety of emotional 
behavior patterns in adult life as compared 
with the marked simplicity and uniformity 
of infants. 

Some studies of specific emotional re- 
sponses. We can clarify the issues in this 
problem of maturation vs. learning by 
considering some studies of the modifica- 
tion of specifie emotional behavior over & 
period of time. These studies are in many 
cases not conclusive as to the effects of 
these two factors, but they will help 
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Birth 
Delight 3 months 
Delight 6 months 
De. Elation Affection 12 months 
El. AA. AC. 18 months 
De. Jo. El. AA. ACL. 24 months 


FIG. 3:9. Scheme for the differentiation of emotions in early childhood, According to Bridges, 
only excitement is discernible in the first week or two. Soon distress, and by three months, delight 


are observed. Further differentiation goes on with increasing 
affection for adults; A.C., affection for children; Je., jealousy; 


the student grasp some of the problems 
involved. 

1. Bridges's study of emotional differentia- 
tion. We have already referred to the 
suggestion by Bridges that infants show 
two basic patterns, delight and distress, or 
pleasant and unpleasant responses. Ac- 
tually, Bridges’s observations of infants as 
they developed led her to the conclusion 
that emotional complexity develops as à 
process of differentiating simple responses, 
as well as responding to new stimuli. A 
summary of her observations is given in 
Fig. 3:9. She began by rejecting Watson’s 
view that fear, rage, and love were manifest 
at birth: like Sherman, she found only 
excitement at this early age. However, at 
three months she found excitement break- 
ing apart into distress and delight; by six 
months distress had differentiated into 
fear, disgust, and anger, whereas delight 
only later separated into elation and 
affection. 


maturity and experience. (A.A., 
Jo., joy.) (From Bridges, 1932.) 


Bridges suggested that both maturation 
and learning were involved here. Matura- 
tion might bring on better muscle action, 
nerve-muscle integration, glandular fune- 
tioning, and the like. Learning might result, 
as the child experienced success in coping 
with situations in one way—or simply as 
responses were associated with specific 
stimuli. 

2. Studies of smiling. Let us examine 
some studies whieh pin-point more pre- 
cisely the response to be observed. Jones 
(1926) carried out a careful study of smil- 
ing, a response pattern commonly believed 
to go along with positive emotions. Accord- 
ing to her observations, smiling is not 
present within the first month of life but 
has usually appeared by the end of the 
third month. To induce smiling she pre- 
sented the following standard situation to 
all infants studied: The experimenter put 
the child on a table, bent over so that her 
face was above the child’s and about 12 
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FIG. 3:10. Facial patterns which elicit smiling. Before the age of two months, smiling is virtually nonexistent. 


After that age, patterns such as these evoke smiles from most children, up to six months. The mask must be 


moved to induce smiling. (Courtesy of Dr. R. A. Spitz.) 


inches away; then the experimenter smiled 
and made a clucking sound. If the child 
did not smile in response to this stimulus, 
the child’s own mother repeated this 
performance. 

Jones found that none of the 186 infants 
whom she studied smiled as early as 15 
days of age but approximately 100 per cent 
were smiling in response to this approach 
by the age of 95 days (3 months) in response 
to the test situation. Now, obviously this 
change in behavior could either be due to 
maturation of the nerve-muscle patterns 
needed for smiling, or it could be due to 
learning that an adult face bending over 
the child is a fairly dependable sign of 
pleasant stimulation, need satisfaction, and 
tension reduction. 

The latter view is favored by the inter- 
esting research of Dennis (1941). Dennis 
and his wife cared for twin girls over a 
period from about 1 month after birth until 
the age of 15 months. During the first part 
of this period the experimenters carefully 
avoided talking to the girls when feeding 
them, changing their diapers, or doing 
anything else having any Girect relationship 
to the child. (The purpose of this precau- 


tion was to attempt to investigate the 
age at which spontaneous vocalization on 
the part of the children took place. Obvi- 
ously, any application of verbal stimuli by 
the adults during this early period would 
have been a vitiating factor in that part of 
the experiment.) As soon as the children 
began spontaneously to vocalize, the pre- 
caution of avoiding speech during the 
period of feeding and caring for the children 
was abandoned. As soon as the adults began 
to talk to the children at this time, and only 
then, smiling became a response to the 
sound of adult voices. 

Spitz! conducted an ingenious study of 
smiling with infants at various ages from 
birth to one year of age. He interpreted his 
observations as indicating the importance 
of maturation rather than learning. How- 
ever, if we examine the masks he used to 
induce smiling (Fig. 3:10), there seems no 
reason to assume that these are not simply 
treated by the child as stimulus equivalents 
for the mother’s face. If, as is suggested in 
the preceding paragraph, the child learns 
to identify the mother as a sign of tension 
reduction, then any such stimulus might 

| See Spitz and Wolfe (1946). 


be perceived by the infant as such a sign. 
It may be, of course, that the muscular 
movements of smiling are impossible before 
the age of two months, because of incom- 
plete maturation; but the stimulus which 
elicits the smile must still be a function of 
learning. 

3. Fear of strange surroundings. A study 
of a group of 61 infants during the first 
year of life by Bayley (1932) included 
special note of erying in response to strange 
surroundings. She found that such crying 
was absent during the first 2 months of life 
but was relatively common by the age of 
10 months. This suggested that maturation 
may have made the child more conscious 
of his environment and hence aware that 
something unusual was occurring, perhaps 
thus setting off the emotion of fear. 

On the other hand, it could be argued 
that the child has learned that mother, 
familiar surroundings, and the accustomed 
stimuli are associated with food, care, and 
security. Then the intrusion of an un- 
familiar stimulus or a change to a new 
location might be perceived as a threat to 
the child’s safety. This explanation as- 
sumes that every baby necessarily en- 
counters a few unpleasant experiences; that 
these are associated with some change in 
the environment, and thus the baby learns 
to be disturbed by unfamiliar situations. On 
the whole, we are forced to the conclusion 
that none of these studies are decisive in 
indicating the importance of maturation in 
the modification of the child’s emotional 
behavior. 


The Role of Learning 


It has been difficult to show convincingly 
the exact role of heredity, either at birth 
or after maturation, in determining specific 
emotional behavior. No such limitation 
exists with regard to learning. Masses of 
experimental and clinical data can be piled 
up to show the great importance of specific 
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incidents, exposure to danger, need satisfac- 
tions, etc., in determining the direction and 
intensity of emotional responses. 

We can easily observe the rapid process 
of learning to recognize and respond to 
emotionally significant stimuli in any young 
child. If little Oscar is toddling down the 
street and a big black dog, dashing along, 
knocks him down, Oscar will quickly de- 
velop a dislike or fear of dogs. Children 
have been known to acquire fears of 
storms, of people having different skin 
color, of running water, and so forth, as a 
result of a single painful or frightening 
episode. 

The most widely cited research on emo- 
tional acquisition is that of Watson (1924). 
After he had tested babies on fear of 
snakes, fire, etc., he concluded that only 
loud sound and loss of support would set off 
fear. The question then arose: where do we 
get our wide variety of fears in later life? 

Using a simple method of paired stimuli, 
Watson was able to manufacture fears to 
order. We shall cite only a single study. 
Albert, an eleven-month-old boy, played 
readily with a laboratory white rat. Watson 
then set up a situation in which, every time 
the rat was placed near Albert, the child 
was frightened (Watson struck a steel bar 
with a hammer, nearby but out of sight). 
After only three repetitions of this, the 
baby cried and crawled away from the 
rat as soon as it appeared. 

This conditioning process could account 
for some of our emotions. But we often feel 
fear, anger, love, etc., when the stimulus 
seems entirely new. Watson found that the 
fear learned to one stimulus may spread 
to others of a similar nature. Thus, he 
tested Albert with a white fur muff, a 
Santa Claus mask, and other objects. The 
two mentioned, which obviously have 
elements in common with the white rat, 
also evoked the fear response. Thus it 
seems that learning accounts for many 
emotional responses. We learn to fear one 
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FIG. 3:11. Acquisition of fear. If any neutral stimulus 
(such as a white rat, a doctor's white coat, the buzzing 
of an induction coil) is followed by a painful stimulus 
(needle prick, shock), the neutral stimulus will come 
to evoke a fear reaction. 


object by direct contact, but this fear 
transfers to similar items which may be 
encountered years later. 

We shall be concerned with detailed 
analysis of the process of conditioning in 
Chap. 8. Here we call attention only to the 
diagram shown in Fig. 3:11 which may 
help to organize the ideas about to be 
presented. The diagram represents the 
acquisition of a specific fear as a response 
to some definite experience. S; represents 
any stimulus such as a pinprick, an electric 
shock, a loud sound, or a fall, which will 
set off in this person an unpleasant feeling 
or a response of running away. S is a 
neutral stimulus, having no emotional 
value for the subject. The combined pres- 
entation of these two stimuli makes for a 
learning procedure by virtue of which Ss 
comes to set off the fear reaction. We may 
generalize from this diagram by saying 
that the person now expects Sa to be fol- 
lowed by some painful, tension-increasing 
occurrence; that is, we could say that the 
individual now perceives S; as different 
from what it was before. 

Transfer and generalization of emotion. 
Psychoanalysts have emphasized the im- 
portance of the child’s emotional response 
to his parents as a determinant of his whole 
future personality, his relationships to 
employers, the government, his wife, and 
so on. Experimental psychologists are in 
general agreement as to the importance of 
early childhood experiences in this respect, 
even though there may be some question 
about some of the specific instances ad- 
duced by the Freudians. 


The basic mechanism conceived to be 
involved in this process is that of transfer. 
We can define this concept by saying that, 
whenever a particular stimulus causes a 


disturbance, upsets equilibrium, the in- 
dividual comes to react not only to that 
stimulus but also to similar stimuli. Thus 
the child fears not only the dog that bit 
him but also most other dogs. He may even 
generalize to cats, horses, and all quad- 
rupeds. Referring back to Watson's study 
on eonditioned fear of white rats, we note 
that the child's aversion transferred to a 


white fur muff, a Santa Claus mask, and 
similar objects. 
Functionally, some degree of generaliza- 


tion is necessary for survival. Man could 
not accomplish much if he had to learn 
anew to fear every wild animal, every 
threatening enemy. Considerable harm, on 


the other hand, results from overgeneraliza- 
tion and the inclusion of too many cases. 
The child who fears his pet puppy because 
of an accident with a large dog, like the 
young man who fears all women because of 
one heartbreaking episode, suffers from too 
extensive transfer. This is particularly true 
because—a point we shall develop at some 
length later—emotional responses tend not 
to be susceptible to rational control. Thus, 
even though one recognizes that his fear 
or infatuation is not intelligent, he may 
not sueceed in doing much about it unaided. 

Transfer seems to account for a large 
proportion of our adult emotions. It can be 
effectively demonstrated in many instances, 
for example, that the individual has never 
physically encountered the stimuli of which 
he is afraid. He has, however, had some 
fright or pain with some similar stimulus 
and has generalized his emotions to include 
this new object as well. 


Specific Emotional Impulses: Anger and 
Aggression 


If we wish to clarify the role of the emo- 
tions as energy mobilizers, driving man to 


vigorous action, we may well turn to a 
consideration of anger. Here we find an 
excellent example of an “emotion” which 
functions to release additional energy in 
the pursuit of a desired goal. 

Traditional psychology has explained 
anger as a phase of the "instinct of pug- 
nacity ’’—a conception of an innate, heredi- 
tary impulse to fight, attack, and destroy. 
Freudian psychoanalysts have revised this 
notion in the form of a “death instinct” 


or “destructive instinct.” 

Most of the evidence available appears 
to deny the necessity of assuming an 
instinct to fight. The term instinct implies 
a need developing within the organism, 


unrelated to external stimuli. Thus one 
gets hungry and thirsty at regular inter- 
vals. Sex desires develop spontaneously 
as the appropriate body structures mature. 
Do we have any such basis for referring to 
a fighting instinet? The answer, clearly, is 
in the negative. Very few people develop 
a need for brawling at regular intervals; 
and as for the quaint view that wars occur 
periodically because of the aggressive in- 
stinct of the average citizen, this naively 
overlooks conflicts of power and economic 
interest which determine the decision by 
national leaders to resort to war as an 
instrument of policy. 

The frustration-aggression hypothesis. 
The weight of available evidence favors 
this view of anger and aggression: that the 
emotion of anger (and the desire to attack) 
is a consequence of the frustration of some 
goal-seeking activity. Thus, if you are 
hungry, and food is available behind a 
locked door, anger mobilizes additional 
energy to assist in breaking down the bar- 
rier and reaching the goal (see Fig. 3: 12). 

That anger is a consequence of frustra- 
tion can be checked by daily observation. 
A child will react with rage if his candy is 
snatched away; a college man becomes 
furious if his roommate dates his girl 
friend; a salesman flies into a fury if a big 
sale is lost to a competitor. 
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FIG. 3:12. Frustration-aggression relationship, When 
movement toward a goal is interfered with, addi- 
tional energy is mobilized to break down the inter- 
ference and achieve the goal. This is likely to be 
classed as anger or aggression if, as so often hap- 
pens, the blockage is due to the presence of some 
other person. 


It is difficult to evoke real anger in 
humans by laboratory experiments. The 
frustrations are likely to be too weak (be- 
cause of ethical considerations), and the 
subjects know that “this is just an experi- 
ment.” Useful data on human subjects 
have, however, been collected by the use of 
diaries. Meltzer (1933) had his students 
record each instance of anger, with the 
situation setting it off, over a period of a 
week. His data support the frustration- 
aggression hypothesis; about 86 per cent 
of the situations listed as causing anger 
were clearly frustrations of some other 
motive. In some cases the anger was poten- 
tially an aid in dealing with the problem 
(physical blockage) but more often was no 
help or even a handicap (as in cases of social 


“frustration). As Table 3:4 shows, only a 


very small proportion of the frustrations 
were of organie needs. Frustration by 
inanimate objects set off almost half of the 
male responses; two-thirds of the frustra- 
tions reported by women were due to 
persons. 

Murder is an extreme manifestation of 
aggression. But when we seek to explain 
the crime, we do not refer to the emotion 
of anger, but to the basic frustration. Thus 
F. T. Jesse (1924), in her popular book on 
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TABLE 3:4. Frustrations and Anger in Men and 
Women College Students 
(From Meltzer, 1933) 


= 
Men, | Women, 
per per 
cent | cent 
Thwarting of self-assertion: 
Defense reaction to persons...| 29 45 
Aggressive reaction to persons. 7 19 
Defensive reaction to things,..| 47 26 
Thwarting of organic needs... . . 6 5 
Complex situational thwarting...) 12 5 


Murder and Its Motives, lists six types of 
murder: for gain, for revenge, for elimina- 
tion, from jealousy, from lust of killing, and 
from conviction. All these except “lust of 
killing," which she concedes to be most rare, 
imply frustration of a more basic impulse: 
the desire for money, sex, power, or secu- 
rity. You may kill to “eliminate” someone, 
but only if that person blocks your path to 
a desired goal. Similarly, revenge implies a 
hurt or deprivation, and killing from con- 
viction implies a strong motive such as 
political fanaticism which is blocked by 
the victim. Thus it seems fair to conclude 
that such extreme instances of anger, in 
virtually every case, are set off by frustra- 
tion of powerful motives. These are not all 
biogenic; but money, power, and prestige 
have a status in psychology much the same 
as these basic biological drives, 

Expression of anger. As the experiments 
on children indicated, it is doubtful that 
there is any inherited action pattern or 
facial pattern for anger. Living as we do in 
Western culture, we learn early in life how 
to communicate anger, that is, what to do 
to show others we are angry. But it would 
be a mistake to assume that these ways of 
responding are universal. Porteus, during 
a field study of Australian natives, asked 
them to do a certain dance for him. The 
volley of replies was couched in such tones 
that he was sure they were vehemently 
angry at his request; he was not even going 


to wait for the interpreter to tell him. 
Nevertheless the interpreter assured him 
that they were saying they would willingly 
perform—as they did. 

Thus the clenched fist, the tightened 


mouth, and narrowed eyes which are 
symbols of anger to us, do not necessarily 
have the same meaning in other parts of 
the world. It is likely that these are simply 
parts of the primitive excitement pattern 
which have become standardized through 
experience. 


Physiological changes. In the same way, it 
seems that most of the physiological 
changes in the body are the same for anger, 
fear, disgust, and pain. All these emotions 
are unpleasant, all of them involve threats 


to bodily equilibrium; and all of them set 
off activity of the sympathetic nervous 
system. Thus we find higher pulse rate, 


blood pressure, and respiration in all of 
them; digestion is interfered with, and so 
on. 

It is possible that some parts of this 
pattern are more likely to become tied 
up with anger-arousing stimuli than other 
parts. For instance, many studies have 
shown chronic high blood pressure to be 
associated with persistent anger, especially 
inhibited anger (cf. Fig. 3:2). This has not 
been found in persons with persistent fears. 
Psychologists assume that learning some- 
how brings about this linkage of anger and 
blood pressure, although it has not proved 
easy to demonstrate in the laboratory. 

In a primitive context, all the physio- 
logical changes listed above would aid 
survival. If one must fight for his life, his 
food, or his mate, it is an advantage to 
sidetrack digestion and speed up circula- 
tion. More energy is mobilized and avail- 
able. The frustration is attacked and 
destroyed. 

In a civilized context, anger and hostility 
are not necessarily adaptive; they may 
even be hindrances. Suppose, for example, 
that my predominant motive is the desire 


lo be liked; if someone manifests a dislike 
for me, and I react with anger, I do not 
solve the problem, but make it worse. 
Reacting to frustration by becoming ag- 
gressive, then, is likely to increase one’s 
difficulties in social adjustment. Parents 
spend a great deal of time trying to teach 
the child that aggression must be concealed 
in his dealings with other people. Social 
taboos forbid a resort to violence; thus 
aggressive behavior may bring about new 
'rustrations—punishments of various kinds. 
A second reason for inhibiting the expres- 
sion of aggression is that we may also love 
the frustrating person and desire affection 
om him. So, the child is angered by 
mother’s “no”; but he loves her and wants 
ier future good will; hence, he must not 
give vent to his hostility. Anger conse- 
quently may have great positive value in 
physical frustration situations; but in social 
frustrations, the additional energy mobi- 
ized may only boil and bubble, with no 
response outlet. This seems to provide a 
asis for emotionally determined cases of 
iigh blood pressures and cardiac disorders. 

Persistent aggression. The frustration- 
aggression theory suggests that anger is 
uilt up anew by each frustrating blockage 
of a primary drive. But social conditions 
may prevent the release of this energy. The 
aw of homeostasis seems to be that the 
energy must go somewhere, be vented in 
some action. What happens to it? 

Displacement. We speak of displaced 
hostility in instances where anger is vented 
against a more or less irrelevant object 
instead of the original frustration. So, a 
man unjustly scolded by his boss and afraid 
to protest may come home and bedevil 
his wife; she spanks the little boy; and he 
kicks the dog. Some people vent their 
hostilities by slamming doors and banging 
the furniture. Indulgence in alcohol causes 
many a man to start brooding over his 
frustrations, begin feeling aggressive, and 
fight a perfectly innocent bystander. 
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FIG. 3:13. Displacement of aggression. Two rats 
were placed together in a Mowrer-type box (upper 
figure) and electricity was turned on in the floor grid. 
The animals learned that the electricity was turned 
off when they attacked each other. Soon they would 
fight as soon as placed in the box. Then one rat was 
placed in the box with the doll (lower figure). He 
then attacked the doll, presumably an equivalent 
stimulus for the other rat. (Courtesy of Dr. N. E. 
Miller.) 


Generally speaking, displacement occurs 
when we fear, do not know, or cannot reach 
the frustration. Then we “take it out” on 
someone handy—especially, someone who 
cannot fight back. Thus the Jews under 
Nazism, Negroes in the South, and Mexi- 
cans in the Southwest are used as scape- 
goats for displaced aggression. More pre- 
cisely, we can say that displacement is 
facilitated by three factors: (1) threat to 
expression of anger against the original 
frustration (i.e., the result of aggressive 
behavior will be more frustration); (2) 
presence of a stimulus object reasonably 
similar in kind (e.g., another person); and 
(3) inability of the substitute objects to 
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Hurry up with that 
work. You're behind 
on your quota. 


FIG. 3:14. A device used in studying aggression. The 
subject is asked to write in the first reply that comes 
to his mind. In doing so, he tends to reveal his own 
patterns of aggression toward others. (Suggested by 
the Picture-association Test of Dr. Saul Rosenzweig.) 


retaliate (e.g., Negroes, Jews). Clearly, dis- 
placement involves the transfer of aggres- 
sion to a similar stimulus (Fig. 3:13). 

Unconscious manifestations. Pent-up ag- 
gression may affect à person's behavior in 
many ways. It may motivate discrimina- 
tory behavior, attacking minority groups, 
labor unions, or some foreign country. It 
may affect his way of seeing situations—he 
will find evidence that others “plan to 
attack us” (his nation, church, or race) or 
to attack him as an individual. 

Why should these be called “ unconscious 
manifestations of emotions”? This label 
is applied because the individual is un- 
aware of the fact that his own inner state 
is involved. He believes that he is reacting 
to the real actions of real people. 

How can we have unconscious manifesta- 
tions of any emotion? We get the quickest 
answer to this by looking at the physical 
bases of emotions. The autonomic nervous 
system and the visceral responses (diges- 
tion, blood pressure, electrical skin activity, 
ete.) which it sets off are not subject to 
conscious control. Often one does not even 
know that his blood pressure (or other 
visceral state) has changed. 

All emotions, then, are likely to have 


some unconscious components. If a person 
often becomes angry, he will associate 
many external stimuli with the visceral 
responses involved in anger. Conditioning 
takes place. Transfer of the emotion to a 
new stimulus can oceur. So the man may 
irrationally become angry at the British 


and in reality be reacting to a series of 
experiences which did not involve Britons 
in any way. 

Direction of aggression. Since anger can 
be displaced from the original frustration, 


we have an interesting problem: in what 
direction will it be focused? Rosenzweig 
has proposed that people respond to frus- 
tration in three ways: extrapunilive (at- 
tacking others); intropunitive (attacking 
oneself); and impunitive (denying that 


there was a frustration). 
Figure 3:14 illustrates a way of studying 


direction of aggression. The subject is 
asked to supply an answer for the worker 
represented. Extrapunitive replies attack 


the manager; intropunitive replies accept 
the blame (“PI try to speed up"); impuni- 
tive replies deny that the situation is signif- 
icant. It is important—in understanding 
yourself and others—to remember that 
anger can be directed against the self. This 
may take the form of self-criticism, of 
depression and guilt feelings—and in ex- 
treme cases, of suicide. The expressions of 
extrapunitive aggression are more obvious 
—verbal attacks, fighting, and murder. 

Anger as a motive. It should be clear 
from these facts that anger (aggression, 
hostility) functions as a motive. It mobilizes 
energy; it supports vigorous, persistent 
activity. It intensifies thought and action 
regarding certain subjects. 

It is also clear that anger need not be 
considered a primary drive. Anger is 
usually found to serve other needs, al- 
though persistent hostility becomes an 
impulse demanding an outlet even after 


the primary need has been satisfied or 
forgotten. 


Fear 


Watson proposed fear as one of his primary 
emotions; McDougall and other “instinct 
psychologists” held that there was an 
"instinet of flight," of which fear was a 
component. Such views assume the heredi- 
tary determination of fear. 

The evidence for such views seems no 
better than for the “instinct of pugnacity.”” 
Fears vary widely from person to person 
and from culture to culture; fear is set off 
by external stimulation, not by spontaneous 
inner need. 

When the organism encounters a painful 
stimulus, withdrawing responses occur. 
Later, the mere approach of the painful 
stimulus may cause withdrawal, and the 
person says he feels afraid. This suggests 
that fear is a learned response, depending 
on past experience. 

Various studies of children have shown 
wide variability in their fears. Some babies 
are remarkably free from fear; others are 
very fearful. Such differences usually agree 
with the child's history; i.e., if he has met 
few painful oceurrences, he has little fear, 
and vice versa. Watson showed that babies 
do not have an inborn fear of snakes, fire, 
and other stimuli often believed to carry 
universal fears. These emotions depend 
upon learning. 

Realistic fears. Every child must learn 
to walk, and in the process he is likely 
to have some painful bumps. Thus he may 
develop a realistic fear of loss of balance, 
lack of bodily support, and so on. The com- 
mon fear of high places no doubt reflects 
these experiences of early childhood. Simi- 
larly, getting hurt in the dark ean lead to a 
fear of darkness; and getting lost, alone and 
far from home and parents, leads to realistic 
fear of hunger and pain. 

Symbolic fears. On the other hand, as 
the child matures, he normally learns that 
he is capable of dealing with these threats, 
and the fear disappears. If it reappears at 
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maturity, the psychologist infers at once 
that the childish fear is being used to 
symbolize an adult problem. 

Alexander (1948) describes the case of a 
married woman of forty who developed a 
“street phobia.” She was unable to go on 
the street alone, especially on those streets 
where night clubs, theaters, etc., were 
located. Analytic treatment disclosed that 
she was unhappy in her marriage and 
longed to have “one last romantic fling” 
before accepting middle age. The streets 
she feared symbolized gay affairs, meetings 
with handsome men, and the sexual pleas- 
ures which had, she felt, eluded her. Thus 
a childish fear is used to deal with an adult 
problem. We can understand the symbolic 
fear, of going out in the street, as a protec- 
tive device for avoiding the basic fear 
situation, the fear of being tempted by 
her own impulses to do something which 
she considered immoral. The transfer of 
the fear from the original stimulus to the 
symbol may have been facilitated by 
thoughts of “acting like a streetwalker" 
or by some other idea which associated the 
two situations. Watson, in his studies of 
children, found that fear transferred only 
to objeets having physical similarity—the 
fear of the white rat transferred to the 
Santa Claus mask, white fur muff, etc. 
Adults, however, can think of so many 
kinds of similarity that they have almost 
unlimited transfer possibilities. 

Does the symbolic fear have homeostatic 
value? Apparently it does. Just as a real- 
istic fear helps to prevent the person from 
risking physical injury, the phobia protects 
this woman from temptation to behave in a 
manner which she considers wrong. The 
phobia thus helps to protect a certain inner 
equilibrium, although it is a painful kind of 
defensive mechanism. 

We shall have more to say regarding 
symbolism in later chapters. It is especially 
important to note here that symbolic fears 
make up a large proportion of child and 
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adult emotions; and also that it is usually 
impossible to remove the symbolic fear 
without first discovering the underlying 
basic fear. In Watson’s experiment, it 
would have been quite futile to try to cure 
the fear by establishing pleasant associa- 
tions to a fur muff if the fundamental fear 
was directed to the rat. Thus much of 
clinical psychology is a patient search for 
the hidden experiences underlying emo- 
tional disturbance, since this is essential 
to the task of correcting these maladjust- 
ments. In the case cited above, trying to 
teach the woman not to fear streets would 
have been a waste of time unless her marital 
problems were cleared up. 

Anxiety. We differentiate between fear, 
worry, and anxiety in terms of specificity. 
Fear is commonly applied to fairly precise 
stimuli; thus one is afraid of dogs. Worry 
is more vague; some people worry about 
economic problems, about their acceptance 
by other people, about future difficulties. 
Anxiety is likely to be extremely ambigu- 
ous; clinical patients often feel acute 
anxiety without being able to identify any 
specific fear or worry related to it. Anxiety, 
however, is not limited to clinical cases; 
every person is likely to experience anxiety 
from time to time. It may have all the 
intense inner disturbance, physiological 
upset, conscious torture, and muscular 
tension of an acute fear; yet it seems to 
have no specific cause. 

Much anxiety is probably based upon 
specific experiences occurring so early in 
life that they were preverbal and hence 
impossible to recall; thus a child left alone 
by his mother may experience intense 
anxiety because he is so completely helpless 
and dependent upon adults for care and 
protection. Because of the all-or-nothing 
character of infantile emotion, any fear 
may be acute enough to set off severe 
anxiety. In later life any occurrence which 
resembles one of these infantile fears will 
reinstate the anxiety. 


Adult experiences also provide a basis 
for anxiety. Let us suppose that Mr. Smith 


feels very hostile toward his superior 
executive, Mr. Jones. Obviously, if Jones 
knew about this, Smith's career would be 
endangered. This means that Smith must 
be on guard; he fears that he will make a 
slip that reveals his feeling. Also he has 


guilt feelings over his hostility, as Jones 
has treated him well. He may then repress 


any knowledge of the hostility, but the 
fear will persist as a vague anxiety. This 
is due in large part to the persistence of the 
visceral changes which are a part of the fear 
response—heart rate, blood pressure, stop- 
page of digestion, ete. These will be felt asa 


chronic anxiety without apparent cause. 
Anxiety as drive. Much social learning 
is motivated by anxiety. The child learns 
to obey his parents and to accept ideas 
they accept, because of anxiety. Loss of 
food, of protection, of love—not to mention 
actual punishment—may seem imminent 
to the child if he does not conform. If he 
develops these approved patterns of be- 
havior, he continues to be loved and 
protected. If threatening situations outside 
the home set off anxiety, the child rushes 
home for protection. Particular persons 
and places become symbols of security. ‘The 
child will then exert vigorous efforts to 
reach these goals when anxiety threatens. 
Anxiety sets off the same muscular ten- 
sions as does fear. The mere presence of 
these tensions is painful and presses the 
individual to do something. If no adaptive 
response is possible (as when the individual 
does not know the real source of his anx- 
iety), techniques for reducing tension may 
be learned and may serve as safety valves. 
Thumb sucking in children is a tension- 
and anxiety-reducing mechanism. Violent 
laughing and crying are ways of letting off 
tensions, as is vigorous physical activity. 
Ties, nervous mannerisms, and other per- 


sonal peculiarities seem to fall in this same 
category. 


If anxiety motivates learning of adaptive 
behavior, it serves a biologically and psy- 
chologically useful purpose. If, however, it 
leads only to the learning of futile and mal- 
adaptive acts, it is destructive of personal 
integrity. Because anxiety is so pervasive 
in human life, particularly in our social 
situations, we can hardly hope to abolish 
it. It is important, at least, to harness this 
powerful motive for constructive rather 
than destructive purposes. 

Bodily expressions of fear and anxiety. 
In general, the physiological effects of fear 
and anxiety are parallel to those of anger. 
Typical laboratory results from induced 
fears include an increased heart rate, in- 
creased blood pressure, dilation of the 
pupils of the eyes, general tension of striped 
muscles, interference with digestion, and an 
increase in adrenal-gland activity (secretion 
of adrenin). These all conform to the pattern 
of sympathetic nervous system innervation. 

We do not need to rely on laboratory 
studies, however, since man is adept at con- 
triving terrifying experiences on a large 
scale in real life. Airmen during World War 
II were studied to ascertain the typical 
symptoms experienced while they were 
undergoing enemy attack. The frequency 
of various symptoms was reported in T: able 
3:1. 

As one experienced noncom said, “ Any- 
body who isn’t afraid under fire is just a 
damfool.” These physical changes are 
homeostatic in character; they represent 
the body’s adjustment to a threat situa- 
tion. Unless additional energy is mobilized, 
the very survival of the organism is in 
danger. 

These changes, of course, are appropriate 
to a cave-man mode of existence. They may 
be maladaptive in modern war. For emer- 
gency situations requiring extra strength, 
freedom from fatigue, and unusual speed, 
this reaction pattern is appropriate. For the 
skill and delicate coordination required in 
handling a jet plane, it is not so good. 
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We must also note that under modern 
conditions we have a high proportion of 
symbolic fears and anxieties. To such 
stimuli the emergency pattern is not adap- 
tive. A student who is afraid of flunking 
will not be helped by these bodily changes; 
on the contrary, they will probably be a 
handicap. He may focus on the threat and 
be unable to focus on his studies. 

Anxiety sets off a great deal of visceral 
and muscular tension. It appears that this 
can also provide a base for psychosomatic 
illness (stomach ulcers, for example). We 
shall resume our consideration of such emo- 
tional products when we take up the psy- 
chology of personality. 

Reconditioning fears. Fears are pri- 
marily energy mobilizations related to dan- 
ger of physical pain. This response pattern, 
however, can be attached to harmless 
stimuli as signals. Thus Watson developed 
a conditioned fear in little Albert by show- 
ing the white rat whenever a loud sound 
frightened the child. The white rat is now 
seen as a sign of danger (negative valence) 
and feared accordingly. 

It is obvious that one can also recondition 
the stimulus so that it no longer is seen as 
a sign of threat. To do this, we must make 
it a sign of some positive valence. 

The most dependable positive valence 
for a child is food. Jones (19245) therefore 
set out to recondition a fear by establishing 
a new signal function. Little Peter (age two) 
was afraid of a white rabbit. She proposed 
to eliminate the fear by making the white 
rabbit a sign of food. 

The child was first placed in his high 
chair, happily eating. Then the rabbit, in a 
wire cage, was brought into the room. Peter 
stopped eating and the rabbit was removed. 
On the next day he ate with the rabbit in 
the room—about 20 feet from his chair. On 
successive days the rabbit was brought 
closer and closer, until at last Peter ate 
calmly with the bunny sitting on his tray. 
(Note, however, that this took about 
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White rat _—— | R Fear 


Food —— ————— Eating 
FIG. 3:15. Possible undesirable results of a recon- 
ditioning experiment. If the feared stimulus is intro- 
duced too suddenly or brought too close, there is a 
danger that the food may become a signal for fear, 
rather than the feared object becoming a signal of 
food. 


thirty trials; Watson needed only three to 
develop a conditioned fear). 

Eating is homeostatic and tension reduc- 
ing. It sets off parasympathetie responses: 
slow heart rate, low blood pressure, muscu- 
lar relaxation. Fear is the exact opposite. 
If the eating response is dominant, the 
"rabbit" stimulus ceases to be a sign of 
danger and instead is a sign of food. If 
Jones had pushed the experiment too fast, 
food might have become a sign of danger 
(see Fig. 3:15) and eating would have 
stopped. This is actually the case where 
mealtimes involve too much nagging, 
threats, and discipline. 


Love 


Our considerations of anger and fear have 
stressed the thought that both emotions 
are responses to frustrations of basic drives; 
in the ease of anger, extra energy is focused 
on escape from the imminent danger situa- 
tion. Both are therefore homeostatic, pro- 
tective of the biological welfare of the or- 
ganism; because of modern conditions of 
life, each can become harmful and inimical 
to the individual’s welfare. 

Love is in a somewhat different category. 
It appears to involve chiefly a focusing of 
strong positive feelings upon a particular 
person. It is likely to have sexual desire as 
an important component, although many 
people consciously claim to feel love which 
has no sexual element. Whether this is true, 
we need not inquire too closely; according 


to psychoanalytic studies, even the most 
ethereal love is likely to have a sexual base. 

In Watson’s study, the sexual element in 
infantile “love” responses was obvious, The 
most dependable stimuli for evoking this 
pattern were stroking of the lips, nipples, 
and genitals. According to psychoanalytic 
studies of adults, and to some extent in 
clinical studies of children with play mate- 


rials, it appears that the infant develops 
specific sexual desires much earlier than 
popular opinion holds. The love of the boy 
for his mother, can, of course, be bused 
upon her function as a source of food, of 
comfort, of protection; and indeed, mothers 


who do not provide these are not loved. But 
it is common to find a sexual element even 
in the first two or three years of life in this 
relationship: it is not at all rare to hear a 
little boy say to his mother, ‘Maybe papa 
will die; then you can marry me and keep 
house for me.” This need not mean that the 
child understands such concepts as death 
and marriage; it does suggest that he wants 
undisputed possession of the mother by 
disposing of the father (the “Oedipus” 
complex). Little girls show less uniformity 
in this respect; as the mother is the source 
of food and protection, she is loved; as a 
competitor for attention from the father, 
she may be disliked. The love life of the 
female in our culture may therefore be 
somewhat more stormy and ambivalent 
than that of the typical male.! 

Transfer and displacement. Like anger 
and fear, love can be displaced from its 
original object and transferred to substitute 
or symbolic objects. Young men character- 
istically fall in love with girls who resemble 
their mothers; young women with men who 
resemble “dad.” (With women, mental re- 
semblance to the father is usually more im- 
portant, whereas men are most concerned 
with physical resemblances; this is a com- 


‘For further discussion of these problems see 
Chap. 13. 


mentary on our cultural standards for 
selecting mates!) 

We noted that hostility of the boy to his 
father is common at about the age of two 
to five. This hostility arises because the 
father blocks the son from full possession 
of the mother. At this stage, the boy may 
show violent anger responses, negativism, 
stubbornness, ete. Eventually, however, he 
recognizes the futility of this struggle. He 
tends to repress his hostility and to remem- 
ber only his fondness for his father (as a 
source of protection, fun, assistance). The 
hostility of course is not destroyed; it goes 
underground and may reappear as hatred 


of foreign countries (who threaten our 
“motherland”), radical agitators, minori- 
ties (““bad” power figures). The affection 


for the father transfers to “good” power 
figures (the head of the government, the 
employer, religious figures, ete.). 

Because of the extreme suppression of sex 
in our culture, it is especially likely to pro- 
vide material for symbolism. Nobody needs 
to express food hunger symbolically, be- 
cause it is perfectly all right if he says, 
"Im hungry." But love and desire for a 
specified member of the opposite sex often 
cannot be stated openly; thus we find the 
field of symbolism rich in sexual images. 
Sigmund Freud was often attacked (be- 
cause he read sex meanings so generally into 
everything he studied); his reply was simply 
that society, not the psychologist, put sex 
into these forms. A 

Physiological aspects of love. Love is 
correlated with the activity of the para- 
sympathetic division of the ANS, whereas 
fear and anger are related to activation of 
the sympathetic system. This means that, 
when love is the dominant emotion, physio- 
logical conditions are relatively peaceful. 

We can observe this especially with the 
frightened child. When he runs to mother, 
and is held, caressed, and reassured, the 
emergency fear responses are neutralized 
and harmony is restored. Many wives have 
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discovered that an angry or distressed hus- 
band can best be restored to normal by 
caressing him and assuring him that he is 
loved. Husbands note that the same treat- 
ment soothes a distraught wife. . 

The antagonism between sympathetic 
and parasympathetic means that, when one 
is dominant, the other is suppressed. Thus 
fear and anger sidetrack digestion. The 
young husband who is fearful and anxious 
becomes impotent when in bed with his 
wife; the fear responses prevent sexual 
activity. This is one of the reasons why 
sexual difficulties are so commonly found 
in cases of emotional maladjustment. Sex 
may not be a primary cause, but it becomes 
involved because of the way the nervous 
system functions. 


Emotion and Tension Reduction 


In the previous chapter emphasis was laid 
on the fact that all motivated behavior 
tends toward tension reduction. The hungry 
animal seeks food; when fed, he becomes 
sleepy. Sexual arousal sets off restless activ- 
ity which is quieted by copulation. The 
biological drives all seem to have as a com- 
mon base a physical tension, a visceral dis- 
comfort, which impels organismic search 
for relief. The emotions show the same 
pattern of action. 

Approach to the goal (in the case of love) 
and movement away from it (in fear) 
definitely appear to relieve the discomfort 
of tension, although the muscular effects 
may persist for some time. When a man 
wipes his brow and says “Whew! I'm glad 
to be out of that jam!” we are aware of his 
relief from tension. In the case of anger, 
tension reduction seems best accomplished 
by a violent attack on the object, and if 
this is impossible, by vigorous physical 
action—slamming doors, chopping wood, 
etc. (Indeed, the uncomfortable tensions of 
fear and love can also temporarily be 
relieved in this way.) 
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FIG. 3:16. Visceral and cortical tension. Tensions 
which are set up in the viscera by an emotion- 
arousing stimulus send back sensory impulses to the 
brain ("feed-back"). These impulses are presumed to 
establish a pattern in the cortex of the cerebrum 
which can then be rearoused on other occasions and 
reinstate the visceral tension as a motivating force. 
(Modified from Harlow and Stagner, 1933.) 


It must be noted, however, that emo- 
tional tensions can persist for much longer 
than physical tensions could be expected 
to endure. One can hate another person for 
years. Many fears endure for a lifetime; 
after 10 years the escape reaction may be as 
vigorous as if the fright had occurred only 
yesterday. Even love sometimes endures 
for considerable time intervals without 
sight of the loved person. 

To understand such phenomena we have 
recourse to the concept of cortical represen- 
tation of tension. When a real, physical ten- 
sion occurs in the viscera, nerve impulses 
go to the brain (Fig. 3:16). Sensations from 
stomach, lungs, heart, ete., make up a 
pattern corresponding to tension. If this 
cortical pattern becomes associated with 
an object, any later sight or reminder of 
this object reinstates the cortical tension. 
If strong enough, this will restore the physi- 
cal discomfort; but we can assume that the 
cortical tension itself motivates restless 
activity to escape the stimulus situations. 

It will be easiest to state this in terms of 
the way the person perceives the object of 
his emotion. In our discussion of hunger, we 
noted that the organism quickly graduates 
from the simple homeostatic stage where 


actual hunger precedes the search for food. 
Very soon we learn to anticipate hunger 
to maintain biological constancy by keep- 
ing food on hand. When food objects are 
seen, they are recognized as ways of reliev- 
ing tension, even before that tension has 
recurred. Vigorous effort to obtain the food 
may then follow (perhaps less vigorous than 
if the person is very hungry). 

The object of an emotion is perceived as 
having valence. The loved person has a 
strong attraction for the lover. Frightening 
and annoying objects have negative va- 
lence. Whenever I encounter such an ob- 
ject, I experience tension. This tension can 
be relieved only by getting away from 
the emotional stimulus which sets off this 
inner pattern. 

Reducing emotional tension is the dy- 
namic force in much of man's daily be- 
havior. Love, gratitude, fondness, appetite, 
and simple liking are positive states which 
determine many of our acts. We try to 
approach and remain close to persons and 
situations evoking these emotions. Simi- 
larly, we expend a great deal of energy 
getting away from people and objects evok- 
ing the emotions of fear, anger, hostility, 
anxiety, and annoyance. These tensions 
must be understood if we are to develop 
insight into ordinary human behavior and 
experience. 


Emotional and Rational Behavior 


It has long been asserted that there is a 
certain opposition between emotion and 
intelligence as to the control of man’s 
actions. We speak of “blind anger" and 
“mindless panic.” Young people in love are 
blind to each other’s faults and, more im- 
portant, to the consequences of their own 
actions. Devotion to a political creed, a 
religious faith, or any other ideal may lead 
to irrational behavior. 

This opposition can be understood most 
readily if we refer back to the physical 


basis of emotion. The major factors in emo- 
tional response seem to be the ANS, the 
i and the endocrine glands. These 
organs are not subject to voluntary control. 
Because of the homeostatic principle upon 
which we are biologically organized, the 
CNS is subordinate and subservient to this 
emotional system, 

The CNS and the striped muscles are, of 
course, the agencies of all major adaptive 
behavior. But, as we have already empha- 
sized, it is the autonomic-visceral system 
which determines goals; the central system 
is then pressed into behavior to achieve 
those goals. The autonomic system has a 
certain primacy over the central or “ra- 
tional" system—but this need not mean 
that the two are opposed. The intellect 
works toward goals, and these goals are 
determined by drives and emotions. Emo- 
tion disrupts rational action only if too 
much energy is mobilized, so that control 
breaks down. Under mild emotion, intelli- 
gence seems stimulated and action is more 
efficient. Further, the positive goals of 
emotional attachment induce man to strive 
for valuable ends—the creation of a new 
equilibrium at a higher social and ethical 
level. 

Frustration tolerance. It will help us to 
comprehend these facts if we think in terms 
of the “value of moderation." If there is no 
motivation, no drive, no emotional impulse, 
the person does nothing. He simply vege- 
tates. If, on the other hand, the emotional 
or motivational pressure is too great, he 
cracks up. Control disintegrates; reality is 
ignored; there is a blind grasping of the 
desired goal, or an equally irrational flight, 
depending on the kind of impulse present. 
The cortical, intellectual, adaptive system 
is overwhelmed by the autonomic, vegeta- 
tive, emotional system. Intelligent be- 
havior, then, is favored by & moderate 
amount of energy mobilization. Either too 
little or too much motivation is detrimental. 

As far as we know, everyone has à break- 
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ing point at which overload occurs. Be- 
cause it was first studied in relation to 
frustration (blocking some drive) and the 
consequent disruption of efficiency, it has 
become known as frustration tolerance; 
however, it refers to the person’s inability 
to withstand any high level of tension. This 
breaking point, or frustration tolerance, 
varies widely from person to person. If the 
ANS has a low threshold (reacts quickly 
and violently), the tolerance level may be 
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FIG. 3:17. Strength of punishment and learning. If 
escape from pain is used to motivate learning, re- 
sults are satisfactory as long as the pain is mild. 
When more severe punishment is employed, the 
progress of learning is interfered with and discrimi- 
nation breaks down. This breaking point occurs earlier 
if the discrimination task is more difficult. With very 
strong energy mobilizations, it becomes impossible to 
control and direct behavior; a “blind” struggle to 
escape from the punishment results. The vertical exis 
represents errors made in learning a task; the hori- 
zontal axis, intensity of shock. (From the original of 
Fig. 5, by R. M. Yerkes and J. D. Dodson, J. Comp. 


Neurol., 18, 479.) 
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low. Also, unfortunate experiences in child- 
hood predispose the personality to break- 
down. So, both heredity and environment 
may play a part in determining the frustra- 
tion tolerance for any individual. 


SUMMARY 


The emotions are forms of energy mobiliza- 
tion which play a major role in adult human 
behavior. They are determined in infancy 
by the biogenie drives. Anger, fear, and 
other negative emotions are associated with 
the frustration of basic needs—loss of food, 
loss of a sex object, blockage of any goal- 
seeking activity. Anger is manifest when the 
frustration is perceived as something one 
can attack; fear occurs when the frustration 
is too dangerous, so that flight is the only 
recourse. 

Love, on the other hand, is associated 
with gratification of biogenic drives. In the 
infant, love grows out of the relationship 
to the parent. The parent is a sign of food, 
of relief from pain, of safety and protection. 
Later (it seems) the parent can also become 
an object of sexual desire. Adult love shows 
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elements of both sexual motivation and the 
desire for the intimate, secure relationship 
between child and parent. 


The negative emotions activate the 
sympathetic section of the ANS; the posi- 
tive emotions are associated with para- 
sympathetic action. These nervous mechan- 
isms are antagonistic; thus fear and anger 
drive out love—or love can be used, with 
caution, to eliminate angers and fears 

Many of our fears and angers are today 
symbolic in character; they do not repre- 
sent physical dangers. Thus the adaptive 
value of the “emergency” pattern disap- 
pears. Persons with chronic anxiety, fear, 
or aggression may develop psychosomatic 
illnesses because the tension is not reduced 
through physical action. Effective work on 
this problem depends on a study of man's 


symbolic processes. 

Not all of us develop psychosomatic ill- 
ness, but everyone has his breaking point. 
Emotional collapse occurs if the body 
mobilizes energy sufficiently in excess of 
what can be handled. Both heredity and 
environment play a part in determining 
where this breaking point is located. 
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CHAPTER 4 


Social Motives 


We have defined our first problem in human 
psychology as the understanding of dy- 
namics. In the preceding chapters we have 
examined some of the facts and theories 
relating to biogenic drives and to emotions. 
The present chapter will round out the dis- 
cussion with a consideration of the more 
complex dynamics of social motivation. 

The biogenic drives were characterized 
by the fact that energy was mobilized to 
maintain homeostatic equilibria. Depriva- 
tion of food, water, oxygen, etc., leads to the 
development of tension, and energetic 
activity follows to restore the necessary 
constancy. It was noted, however, that 
static homeostasis, or the automatic return 
to the former condition, was relatively rare 
in human behavior. Dynamic homeostasis 
includes steps to prevent the disturbance 
from occurring in the future, or to speed up 
the process of recovery. By learning to 
identify goal objects and signals of depriva- 
tion, we move to successively higher levels 
of equilibrium and adjustment. 

The emotions are related to the biogenic 
drives in various ways, but they differ in 
that they are relatively nonsatiating. When 
one eats food, his hunger drive disappears 
for the time being. If he is in love, contact 
with the loved person may strengthen 
rather than weaken his emotion. Emotions 
also differ from drives in that the goal ob- 


ject is primarily symbolic rather than physi- 
cally necessary; i.e., the mother is loved be- 
cause she has been a symbol of food and 
care, the black dog is feared because he isa 
symbol of pain, and so on. 

The social motives can also be related to 
the biogenic drives and to the emotions. 
Basically—as modern psychologists see the 
problem—all energy mobilization derives 
from the need to protect the biological wel- 
fare of the organism. After these more com- 
plex motives have been formed, however, 
they may lead the individual to perform 
actions which are biologically harmful to 
himself, because he values some other goal 
more highly than his own physical satisfac- 
tions. In a sense, this is the key problem of 
the present chapter. 

Social motives resemble the emotions in 
that the goal objects are symbols. A man 
values prestige, even though it does not fill 
his belly. But, as a realistic observation of 
our society will indicate, prestige is likely 
to be associated with a surplus of creature 
comforts. The acquisition of property has 
symbolic value as protection against hun- 
ger, cold, and other deprivations. Thus the 
social motives will have many features in 
common with what has already been pre- 
sented for the emotions. 

There seem to be two differences worth 
noting. One is that in the case of emotion 
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we are largely looking at the inside, at the 
experience of the individual; whereas in the 
case of motives like prestige and security, 
attention is directed more to the outer goal. 
This, however, is merely a matter of em- 
phasis; ambition may be thought of as 
directed to a particular goal, or it may be 
simply a burning inner restlessness pushing 
the individual toward some achievement. 

The second difference, likewise only a 
matter of emphasis, is the fact that social 
motives always involve interaction with 
some other person or group. Thus prestige is 
a matter of relative standing as compared 
with other people; gregariousness is a 
matter of acceptance into a group, and so 
on. If we look back at the discussion of 
emotion, we note that most emotions also 
involve social interaction. However, one can 
be angry at a physical obstruction, fear 
animals or storms, etc. Emotions, then, 
cover both nonhuman and human inter- 
actions; social motives involve only human 
interactions. 

What are the major social motives? We 
have used various illustrations in the pre- 
ceding paragraphs, arbitrarily assuming 
that they should be considered social 
motives. Any listing that is prepared must 
also be arbitrary; popular language includes 
many overlapping terms in this area, and 
we can only simplify and systematize usage 
here.' We therefore propose to discuss five 
classes of major social motives, as follows: 


1. Security. This includes the need to feel 
that the social environment is friendly, that 
others respect one as an individual, that one is 
accepted into the group. 

2. Dominance. This includes the need to 
achieve high status in a group, to impose one's 


! A good argument can be made for throwing out 
all the popular terms and inventing a new, scien- 
tifieally precise vocabulary. This would undoubt- 
edly lead to progress in the long run, but it would 
be exceedingly confusing for the student right now. 
We have decided to compromise and use popular 
terms with somewhat more careful definitions than 
are common. 


own demands on others, to obtain power, to 
throw off control by others. 

3. Acquisitiveness. This identifies the desire 
to accumulate physieal property, symbols of 
wealth, and the like. 

4. Group identifications. In this category we 
have such impulses as patriotism, religious 
motives, political idealism (as separated from 
purely selfish power impulses), and other 
desires to strengthen and expand groups of which 
one is a member. 

5. Values. In addition to the desires for fairly 
specific kinds of social relationships and sym- 


bolic rewards enumerated above, we find men 
striving energetically for certain kinds of socially 
determined goals which are called values. Stand- 
ards of right and wrong set up values for the 


individual. The scientist comes to value knowl- 
edge and truth without much regard for prac- 
ticality. Humanitarians value the welfare of 
other persons, and measures which are per- 
ceived as fostering human welfare. Obviously 
values are often the product of group identifi- 
cations—especially religious and political values. 
Similarly, the other motives listed combine in 
various ways to produce specific patterns of 
human behavior. 


Principles for classifying motives. Be- 
fore beginning an analysis of specific exam- 
ples of social motivation, let us explore 
further this question of classifying the 
biological and social motives. Otto Kline- 
berg (1940) has proposed that we consider 
both the physiological base and the degree 
of predictability of energy mobilization, in 
working up a classification of motives. 
Using these two principles, he offers a four- 
fold scheme for arranging various motives 
into a system: 


1. Motives which have a definite physio- 
logical basis and are absolutely predictable. 
Hunger, for example, has a definite organ sys- 
tem for its expression, and it is universal— 
timing and type of food, of course, varying 
from group to group. 

2. Motives which have a definite physio- 
logical base, are found in all societies, but have 
individual exceptions. Sex is the obvious 
example here, Social conditions may operate to 


suppress any sexual behavior completely for 
certain individuals, or for all group members for 
limited periods of time; neither of these is 
possible for motives in Group 1. 

3. Motives which have a vaguely defined 
physiological base, are very common, but have 


many exceptions. The emotions particularly 
belong here: fear and anger, for example, have 
ANS and endocrine processes as a basis, but 
they are not nearly so predictable in operation 


as the entries in Groups 1 and 2. 

4. Motives which have no known physio- 
logical basis, but which occur with relative 
frequency and are related to certain life ex- 


periences of the individual. The social motives 
which we have listed above fall into this cate- 
gory. In terms of the entire human race, they 
are not at all predictable; some social groups 
show little dominance behavior, some lack 
acquisitiveness, and so on. Even within our 


own culture they are predictable for individuals 
only with a large margin of error. Obviously, 
then, our treatment of the social motives will 
have to emphasize flexibility and variability, 
whereas the biogenic drives illustrate fixed, 


uniform elements of human nature. 


Relations of ends to means. Physiological 
homeostasis is the basic law of the organ- 
ism. But, in trying to maintain biological 
constancies, the person may learn the value 
of parents, the usefulness of property, the 
advantages of being in a group, and so on. 
In the first instance it would seem that 
these other individuals and socially valued 
symbols are seen simply as means to à goal, 
the goal being physical comfort. With 
experience, however, most people come to 
value the means—that is, just being with 
people, just owning property, etc., can 
reduce tension and induce a feeling of 
satisfaction. 

Cultural definition. Another important 
point in Klineberg's principles is the signifi- 
cance of culture. Since the social motives do 
not correspond to needs without which the 
organism will die, flexibility is possible. 
Different cultures manifest differing defini- 
tions of what things one must strive for, 
what desires are forbidden, and so on. Cul- 
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ture can modify the kind of food one craves, 
but it cannot eliminate hunger. Social 
motives apparently can be created and 
destroyed by cultural influences. It will be 
worth while, therefore, to examine the role 
of culture at this point. 

The importance of culture. Man is unique 
among all the animals in that he has a cul- 
ture. When we try to identify the difference 
between “human nature” and “animal 
nature," we focus on these aspects of be- 
havior which are related to human culture. 
This can be illustrated by referring again 
to the biological drives. 

While man is obviously motivated by 
hunger, he does not, in general, snatch the 
first item of edible stuff he sees. He may go 
through a devious and time-consuming 
routine of purchasing the material, prepar- 
ing it according to certain religious or cul- 
tural rules, and consuming it in certain sur- 
roundings. He is motivated by certain social 
needs which can oppose and delay gratifica- 
tion of the biological drives. In the same 
way, few humans, when assailed by a strong 
sex impulse, will approach the first member 
of the opposite sex they encounter. Whether 
in a “primitive” or a “civilized” com- 
munity, the person feels the requirement to 
conform to certain cultural standards. 

We are not concerned, as psychologists, 
with the content of these cultural patterns. 
Professional anthropologists deal with the 
marriage, child-rearing, food-getting, and 
other culture patterns of the world’s peo- 
ples; and amazing indeed is the diversity 
they report as to ways of satisfying biologi- 
cal drives. Our interest as psychologists is in 
the relation of this cultural variation to 
general laws of behavior. The first relation- 
ship we note (and the only one we shall be 
concerned with at this point) is this: man, 
growing up within a culture, acquires strong 
needs relating to his social environment. 
These social motives may become so power- 
ful that they overrule even the very potent 
biological drives of hunger, thirst, and sex. 
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FIG. 4:1, Chimpanzee exchanging token for food. In 
an experiment similar to that by Cowles, this chimpan- 
zee has learned that tokens are valuable because 
they can be used to obtain food. Here we see an 
animal putting a token in the machine to get a bit of 
fruit. (Courtesy of Dr. Henry W. Nissen.) 


The study- of culture demonstrates that 
the social motives are not hereditary. 
Primitive communistic societies indicate 
that we need not assume an instinct of 
acquisitiveness. There are social groups in 
which both individual fighting and group 
conflict are very rare; the Eskimos have no 
word in their language for war, and several 
American Indian tribes show virtually no 
individual competitiveness; such observa- 
tions cast doubt on such “instincts” as 
pugnacity and competition.' But, since we 
know that competition, fighting, and amass- 
ing property are powerful impulses in some 
groups, we immediately look for an under- 
standing of how these social motives are 
learned. 


1 For some excellent examples of cultural vari- 
ability in motivation, see Benedict (1934), or 
Mead (1935). 


Symbolic Rewards 


The key to this problem of learning social 
motives is found in the phenomenon of 


symbolic reward. To point this up with a 
fairly complex example first, let us consider 
the case of working for money. A 10-dollar 
bill has absolutely no value in itself for 
satisfying human needs. However, in our 
culture it can be exchanged for objects and 
services which will satisfy hunger, thirst, 
ete. To obtain money, then, the person will 


work energetically, endure physieal dis 
fort, and by-pass other pleasures which 


om- 


might attract him. How does he come to 
value money, a pure symbol, to this extent? 
Obviously, as a result of experience in which 
he finds that the po: ion of money is à 
necessary prerequisite to obtaining these 
other, highly desired goals. 

Now let us examine a simplified experi- 
mental version of this process and see how 
it throws light on the development of social 
motives. In this experiment, Cowles (1937) 
taught chimpanzees to pull in a loaded 
wagon and obtain a poker chip, which could 
then be exchanged for food. After the 
poker chip-food equivalence was thor- 
oughly learned, it was possible to use the 
chips as rewards in learning tasks and to 
get learning which was almost as efficient 
as that motivated directly by food reward. 
The animals also learned to distinguish 
chips of a different color, which could not 
be exchanged for food, and refused to work 
to obtain these chips. The food tokens 
retained their power to motivate activity 
over a considerable period of time. 

This experiment can be diagramed as in 
Fig. 4:2. If a person (or in this case, a 
chimpanzee) is impelled by inner tension 
toward a goal—food, for example—he may 
find one or more courses of action open to 
him. What he encounters, as he acts in a 
given way, will determine his later re- 
sponses. The chimpanzees found that the 
token was necessary to obtaining food, 


which was the major goal. Soon they looked 
upon the token as a symbol of food, and 
valued it accordingly. They would then 
work almost as hard to collect tokens as 
they would to obtain real food. Cowles 
found that his animals had to exchange the 
poker chips for food fairly often, or this 
association would weaken; however, they 
did not have anything like the long training 
that human children are likely to receive 
with money. 

What is the significance of Cowles’s 
experiment, as a way of helping us to under- 
stand social motivation? The first impor- 
tant point is that even the lower animals 
can learn to value objects which are not in 
themselves need satisfiers, because they can 
be exchanged for (equated with) biological 
need satisfiers. The animals never learned 
to value poker chips quite so highly as 
actual food, but we do not know what 
might have been possible had training con- 
tinued for years, as with human infants. 
Even so, many humans never learn to value 
money quite so much as goods in hand (for 
example, people who spend today, on 
things they do not need, the money they 
know they should save for important needs 
next month). 

Secondly, we want to emphasize the 
point that the poker chips could function 
in situations completely different from that 
in which the original learning took place. 
The chips were used in a different room, as 
rewards for visual size and color discrimina- 
tions, delayed responses, and other tasks. 
Thus a symbolic reward is not tied to the 
place, task, or situation in which it is 
acquired; the animal values this symbol 
wherever he encounters it. 

Social motives show both these charac- 
teristics, Human beings learn to value 
money and other symbolic objects which 
are not themselves of value. They also 
learn to value the presence of other people, 
friendly facial expressions and tones of 
voice, positions of prestige and power, and 
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FIG. 4:2. Valence and pathway. The positive valence 
represents any goal object toward which the organ- 
ism is striving. The pathways represent different 
courses of action by which the goal may be achieved. 
In the token experiment, the animal was impelled 
toward the goal (food) by inner tension (hunger). 
Finding that the token is a necessary step in obtaining 
food, the animal comes to value the token as a symbol 
of satisfaction, 


so on. These stimuli can serve as symbolic 
rewards, displacing for greater or less 
periods of time the demands for basic 
biological gratifications. It is on these bases 
that men forgo immediate pleasure for 
future gain, food for higher education, im- 
mediate sex release in favor of a socially 
approved marriage, escape from pain in 
favor of patriotic acclaim. 

Figure 4:2 is arranged to illustrate this 
last point. If the person (or animal) takes 
pathway B, he encounters pain. Getting a 
medical degree, for example, means a lot of 
discomfort. If alternative ways of reaching 
a desired goal are available, painful path- 
ways will be avoided. If, however, no alter- 
natives are open, and the person has learned 
to take the pain in order to get to the goal, 
he will come to value pain just as the chim- 
panzees valued the poker chips. 

We shall have occasion to refer often to 
this question of learning to value stimuli 
which are somewhat painful in nature. 
The process of socialization is a process of 
learning to forgo immediate pleasure in 
favor of long-term satisfactions, and to 
accept immediate discomfort in the interest 
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FIG. 4:3. Learning of time-reward relationships. Often 
we must learn that accepting a small pain or dis- 
comfort now is necessary to obtaining a greater re- 
ward in the future or avoiding a greater discomfort. 
Similarly, forgoing a small reward now may mean 
avoiding a severe punishment later on. Maturity is 
achieved as the person learns to evaluate rewards 
and punishments over a span of time. 


of great future rewards. Figure 4:3 illus- 
trates the problem. The socialized indi- 
vidual has learned to accept the pain of 
conformity in order to get the rewards 
society can offer. He must also learn to give 
up infantile gratifications, for which society 
might punish him severely in the future. 

Symbol, need, and preference. A second 
line of evidence which will help us to under- 
stand the development of social motives 
comes from the study of preferences for 
different goals. “Human nature” (as con- 
trasted to “animal nature”) is largely de- 
fined by the goal objects we prefer as 
sources of need satisfaction. Hunger, for 
example, can be satiated by raw fish, by 
chicken à la king, by grasshoppers fried in 
palm oil, or by garlic salami. What deter- 
mines the fact that persons accustomed to 
enjoying one of these may starve to death 
within the range of another food source? 
Further consideration of this problem will 
help us with the broad problem of social 
motivation. 

In the preceding chapters, we have dealt 
with the concept of need primarily in bio- 
logical terms, as a substance required for 
adequate homeostasis. Needs, in general, 
set off tensions, and tension impels seeking 
after objects until one is contacted which 
meets the need and reduced the tension. 
In these discussions little has been said 
about preference for different objects as 
need satisfiers, and even less about the 
enjoyment of need satisfiers. 

It is easy to see that, for any given need, 


there may exist a wide range of need satis- 
fiers. Some of these may be more efficient 
satisfiers than others. They differ also in 
sensory qualities. For example, a rat with 
a protein deficiency may relieve it by eat- 
ing casein or by eating ground whole wheat, 
P. T. Young! has shown that in such cases 
the rats are not equally ready to accept 
casein and wheat. They show a marked 
preference for wheat (Fig. 4:4). 

Under certain circumstances rats (and 
humans) show decided preferences for sub- 
stances having no homeostatic value. Pro- 
tein-starved rats will continue to prefer 
sugar over casein, even though the sugar is 
not “needed” and casein is. Rats sometimes 
prefer saccharin, which meets no metabolic 
need, over foods which do. Young suggests 
that the rats enjoy saccharin and prefer it 
for that reason. Now, such facts present 
the psychologist with a very important 
problem. In the majority of instances need 
reduction must go with preference and en- 
joyment. Otherwise we could not explain 
the survival of the human or any other 
species of animal. Any type of animal which 
consistently preferred poisonous or even 
useless substances to need reducers would 
soon die out. 

We may suggest, therefore, that animals 
are inherently so made up, biologically, as 
to enjoy and prefer need satisfiers. Some of 
this may be a matter of. hereditary sensitiv- 
ity. Human babies soon after birth show 
preferences for sweet over salt, salt over 
bitter, ete. Foods at body temperature are 
preferred to those much hotter or colder. 
Both these preferences make sense in terms 
of homeostasis. The infant has an urgent 
need for calories, and mother's milk, the 
source available under primitive conditions, 
is sweet. We can assume that by heredity 
we are selectively responsive to the biologi- 
cally provided stimuli such as milk; or that, 
during the first few days, we learn that 
“sweet” is a signal for tension reduction. 

See Young and Chaplin (1945). 
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FIG. 4:4. Young's preference-testing apparatus. The animal is placed 
in the starting box at A. Foods to be tested for preference are placed 
in the two cups at B. As soon as the animal has chosen one food, the 
cups are lowered to prevent his eating both samples. (Courtesy of 


Dr. P. T. Young.) 


By either line of reasoning, we conclude 
that other sweet substances (e.g., saccharin) 
will be equated to milk, will have an 
advantage on preference tests, and may be 
“enjoyed” even when nonhomeostatic. 
Sensory qualities and signal function. 
Let us explore more carefully the problem of 
signaling, The individual must inspect ob- 
jects and decide whether they are probable 
tension reducers. After a few experiences 
he comes to expect need satisfaction when 
a certain object is encountered. The emo- 
tion of love, for example, traces in large 
part to the need satisfaction (food, com- 
fort, ete.) associated with mother’s presence. 
Preferences for specific foods (or for sex 
objects, thirst quenchers, comfort devices) 


will thus develop out of need satisfaction. 
But a stimulus object may be preferred 
because it has in the past satisfied needs, 
which are not now present, or because it 
resembles an object which is a need satisfier.! 
Preferences can also be established for social 
situations, for eating in a group rather than 
in isolation, and for receiving certain signs 
of deference from others. In short, we can 
learn to desire and enjoy those goals defined 
by our society as good. 

At the human level we can say that in 
general objects are pleasant which satisfy 
needs and reduce tensions. Objects are 
unpleasant which block satisfactions and 


1 For a discussion of the learning process in- 
volved here, see Chap. 8. 
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increase tension. Agreement is not perfect 
because the signaling system is imperfect. 
Pleasant but nonsatisfying objects resemble 
pleasant need satisfiers. We fear many 
harmless stimuli because they resemble 
noxious objects. (Note the transfer of fear 
from a truly dangerous situation, such as 
pain, to a harmless but associated stimulus 
such as the doctor’s white coat.) Facial 
expressions, tones of voice, and gestures are 
seen as pleasant or unpleasant, accordingly 
as they signal satisfaction or deprivation. A 
seat on the platform, a gay uniform, listing 
in the Social Register, may be pleasant be- 
cause of prior associations. There is nothing 
inherent about any of these preferences. In 
America we are inclined to look down upon 
a woman who marries a man purely for his 
money. But in Kaffir country, a wife 
acquired without a bride price is an object 
of contempt. 

Enjoyment. We are leading up to the 
point that, as one matures, he may be 
motivated toward certain situations simply 
because he enjoys them. This possibility was 
pointedly ignored in Chap. 2. At that point 
we emphasized tension reduction. Enjoy- 
ment becomes a basis for energy mobiliza- 
tion after some learning has occurred. An 
object can be enjoyed even if it is useless or 
harmful, provided only that it resembles— 
seems to be a sign of—some need-satisfying 
substance. 

This does not rule out the possibility that 
we by heredity enjoy certain stimuli (tastes 
and smells, colors, tones, etc.). But if these 
perferences are hereditary, it may well be 
because, in primitive circumstances, ani- 
mals so constituted as to prefer these had a 
better chance of survival—i.e., that these 
sensory qualities signaled common need 
satisfiers. How long would the human race 
have lasted if babies were revolted by 
sweet tastes? 

Once we have set up this idea of enjoy- 
able stimuli as signs of need satisfaction, we 
can easily understand why one may ap- 


proach objects having no immediate signifi- 
cance for homeostasis. We like to be with 
people because people have in the past been 
signs of food, comfort, and protection. We 
love a person who helps us achieve tension 
reduction, but we like others who resemble 
him or her. 


In human psychology we feel no hesita- 
tion about saying that “John did this be- 
cause he likes Jim.” In other words, we 


recognize that motivation for activity may 
come just from preference or enjoyment, 
not from actual physical need. Here let us 
suggest that such likes and dislikes function 
to mobilize energy because of past associa- 
tion with need satisfaction. And, if “ help- 
ing Jim” does not in general lead to some 
kind of need satisfaction, it will not con- 
tinue very long! 

Symbolic threat; anxiety. The focus of 
these pages has been on the concept of 
symbolic reward as a key concept in the 
understanding of social motives. Let us, in 
closing, note the importance of symbolic 
threat. The concept of anxiety was devel- 
oped briefly in the preceding chapter as an 
important element in interpersonal rela- 
tions. It plays an equally important role in 
social motivation. 

Once an individual has acquired a prefer- 
ence for a certain social situation, objects 
and persons blocking his path to that goal 
are perceived as threats. If it seems likely 
that the goal will not be achieved, anxiety 
will probably arise. This mobilizes addi- 
tional energy and effort toward the goal. 
Thus Mr. Jones may desire election as 
mayor of his town. If a rival candidate ap- 
pears on the scene but has little chance of 
election, Jones is undisturbed; but if the 
rival looks as if he may succeed, Jones be- 
comes anxious. He will then try harder to 
achieve his goal. 

Parental disfavor is associated with 
punishment. Reproof by the teacher, rejec- 
tion by playmates, will connote loss of cer- 
tain pleasures. Such phenomena will stir 
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FIG, 4:5. Multiple motivational pressures. The decision to follow ony particular 
pathway or course of action is likely to be a summation of many pressures, both 
positive and negative. Not all of these are conscious. If judgments are to be made 
rationally, it is important to know consciously as many of these pressures as 
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possible, (Adapted from R. B. Cattell, 1950.) 


up anxiety in the child. As an adult, similar 
facial expressions and words will likewise 
cause anxiety. These are the tools by which 
society enforces conformity. Real physical 


punishment is very rarely necessary. Usu- 
ally, less than 1 per cent of the American 
population is in jail at a given time. Sym- 
bolic punishments suffice to keep 99 per 


cent of us in reasonable conformity to social 
demands. 

Signs of social disapproval lead to anxiety 
and, of course, to tension. When a tension 
arises, the person does things which in the 
past have reduced tensions. If he is clear 
about what started his anxiety, he can 
probably choose a good course of action. 
In many cases he does not know; hence he 
may simply engage in some past tension- 
reducing act. Thus some people eat all the 
time, as a way of reducing chronic anxieties 
which they do not understand. Others 
amass fortunes, or have a series of sexual 
affairs, or take to liquor or drugs. Whenever 
a person indulges his taste for a certain 
activity to an extreme degree, we can infer 
safely that it is his method of reducing 
anxiety. 

Multiple determination. Both positive 
and negative goals (rewards and escape 
from anxiety) contribute to the potency of 
social motives. If Cowles could have made 


his poker chips also symbols for escaping 
from an electric shock, the chimpanzees 
might have worked as hard for the chips as 
they did for bananas; and they might have 
continued to work even when the hunger 
drive was completely satiated, because 
anxiety can always be aroused. 

When a boy does something to win his 
mother’s praise, his behavior also serves to 
avoid criticism and punishment. This mul- 
tiple determination of social motives is very 
common and probably accounts in no small 
degree for their effectiveness. Figure 4:5 
illustrates the interaction of multiple pres- 
sures with a specific goal (becoming an 
M.D.). After the person has once made up 
his mind and started on his way, the desire 
to obtain the degree will itself become a 
motive which can influence other choices. 

The signs and symbols of reward and 
anxiety in our culture lead to the establish- 
ment of a variety of such social motives. 
Indeed, it is plausible to suggest that no 
two persons have exactly identical social 
motives, since they are subject to different 
learning situations. However, everyone 
growing up within a given culture is exposed 
to certain common pressures and tends to 
develop similar desires and fears. All these 
concern the person’s relation to his group. 
Security involves the person’s acceptance 
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into a group; dominance, his relative status 
within the group; acquisitiveness, his collec- 
tion of objects valued by the group; group 
identification refers to his efforts to expand 
or strengthen the group; and values are the 
various specifie goals toward which he be- 
comes oriented, chiefly under group pres- 
sure. Let us examine each of these social 
motives briefly. 


Security 


The desire for security finds its origin in the 
helplessness of the human infant. The child 
must be cared for by an adult, or he cannot 
survive. Thus acceptance by at least one 
other person becomes a sign of essential 
satisfactions. The presence of his mother 
(or her equivalent) may thus become most 
important to him. As was suggested above, 
the maintenance of his inner tissue con- 
stancies (blood sugar, water balance, and 
so on) depends on the maintenance of an 
outer social constancy. The desire for, and 
dynamic struggle toward, this social con- 
stancy is known as the desire for security. 

Consider the wide variety of tension 
reductions which serve as a basis for 
developing the security motive. The mother 
is a source of food—relief from hunger and 
thirst. She removes cold, wet and irritating 
clothes, thus ending tensions based on these 
stimuli. She is a source of caressing, warm, 
and tender bodily stimulation which seems 
innately capable of reducing some tension 
(cf. Watson’s studies of “love”). She may 
protect the child from painful and frighten- 
ing situations, thus reducing anxiety. Under 
these circumstances, it is not surprising 
that the sight of mother and the sound of 
her voice acquire powerful positive va- 
lences. Furthermore, her departure will be 
experienced as a frustration (threat of loss 
of these valued objects) and will result in 
crying or other forms of aggressive behavior. 

Because some of these functions may be 
taken over, at times, by father or by other 


adults, the infant transfers this desire from 
the mother as a specific goal object to 
familiar adults as a generalized object. 
“Mother is best but someone else will do.” 
At this point we begin to identify a desire 
for security as a specific social motive in 
this child. 

The secure child is one who gets food 
when he is hungry, is protected against 
pain, cuddled, caressed, and comforted. 
He develops a view of his environment as 
safe and interesting. From his experiences 
with his parents the child generalizes that 
people are essentially good, and life is worth 
living. 

The insecure child, on the other hand, is 
one who is fed at the whim of the parent, 
ignored, allowed to experience pain and 
discomfort for considerable intervals of 
time, and given a minimum of protection. 
He tends to see his environment as full of 
dangers and hazards. One must grasp what- 
ever is at hand; the future is too uncertain. 
(In some instances the child even becomes 
afraid to seize present pleasures; he antici- 
pates punishment if he does so.) People are 
essentially bad; no one is to be trusted. 

This does not mean that the insecure 
child necessarily ignores other people; on 
the contrary, he may be aggressive in de- 
manding affection from others. The insecure 
adult may be an employee always asking 
the boss for praise, a student asking his 
professor for signs of approval, a wife de- 
manding constant demonstrations of love 
from her husband. The need for security is 
determined by childhood learning, but it is 
not always easy to predict just how the 
learning will operate. 

The desire for security is present in both 
the secure and the insecure individual- 
and of course most of us who are in between 
the extremes described. By virtue of this 
early dependence, all of us seem to need 
group acceptance, warmth and friendship 
from others, manifestations of affection, 
and so on. But the secure individual takes 


it for granted that he will get these, and if 
not now, a little later. The insecure pattern 
involves fear that these goals will not be 
forthcoming, and any little slight, any lack 
of recognition, is seen as a serious threat. 

Role of infantile deprivation. To help 
understand such variations in the security 
motive, it will be useful to refer once more 
to Hunt's experiment on the effect of infan- 
tile deprivation of food. In that case, it will 
be remembered, the adult rats hoarded 
food (valued food pellets) more than rats 
not deprived in infaney. A similar lesson 
can be learned from Hall’s study on mice. 
The mice, subjected to a traumatic stimu- 
lus in infaney, were more timid than their 
litter mate controls in maturity. They 
placed a high negative value on strange 
stimuli which perhaps threatened a re- 
arousal of the early fear. 

A more illuminating type of evidence on 
the importance of infantile deprivation in 
the realm of security comes from studies of 
human infants and adolescents. Ribble 
(1944) has shown that the infant actually 
needs (in the physical sense) cuddling, ca- 
ressing, stroking, and handling. Infants de- 
prived of these stimuli, even if adequately 
fed, often became ill, diarrheic, apathetic; 
they lost weight, developed circulatory and 
skin troubles, and so on. This condition 
tended to clear up with the introduction of 
a foster mother who provided such infants 
with the physical contacts indicated. Obvi- 
ously, then, a neglected child may be under- 
going biological frustrations over and above 
those suggested by irregular feeding, diaper 
changing, and the like; and a secure, loved 
infant gets many rewards besides food and 
comfort. 

What would we find if we took two groups 
of human infants and deprived one group of 
this attention, while providing it for the 
others? No one is likely to try this experi- 
ment, because we respond to the very 
strong social motivation to conform to 
ethical standards. The experiment, how- 
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ever, has been conducted for us by our 
society, which is much less moral than the 
individuals who compose it. Goldfarb (1944) 
obtained his two groups by studying adoles- 
cents who had been orphaned within the 
first year of life. One group was composed 
of those placed immediately in foster 
homes, so that they continued to have the 
individual attention and affection of at least 
an average family. The second group were 
children who had spent a substantial part 
of the first 3 years of life in an orphanage, 
where the amount of such affectionate care 
was severely limited. His results indicate 
that early deprivation and insecurity lead 
to an exaggeration of cravings for security 
in adolescence. The youngsters who had 
been institutionalized showed chronic de- 
mands for affection, apprehension in their 
relations with others, and varied emotional 
disturbances. Like Hall’s mice, they seemed 
perpetually afraid of a repetition of their 
infantile trauma. The value of security 
was overestimated because of their early 
deprivation. 

Effect of early gratification. If an infant 
has an extremely high degree of security, 
extending to the point that he gets every- 
thing he asks for, and never experiences 
loss or punishment, this does not mean that 
he fails to develop any desire for security. 
It may, however, lead to a passive depend- 
ence upon others (“somebody will take 
care of me”) with no apparent energizing 
of behavior. That is, the individual has a 
desire for security, but it is incapable of 
motivating effective action. He is so sure 
he will be secure that he feels no tension. 

No great degree of psychological acuity 
is needed to conclude, from these obser- 
vations, that the optimum in child training 
calls for a small amount of insecurity, at 
least enough so that situations signaling 
security will be valued and energy can be 
mobilized to attain them. 

Variations in security goals. We have 
developed the idea of security particularly 
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as a function of the child’s relation to 
adults: his feeling that he will be cared for, 
loved, and accepted. Obviously, this pro- 
vides a basis for the developing need to be 
accepted and liked by playmates, persons 
of his own age group. Out of this develops 
gregariousness, the need to be with others, 
fear of aloneness. Early observers of society 
noted that men everywhere came together 
and lived in groups; from this they inferred 
the presence of a “gregarious instinct.” 
When we recognize the urgent importance 
to the baby of being with adults, we quickly 
see that no instinct need be assumed. Se- 
curity can be had only through being re- 
lated intimately to others. As we mature, 
we learn that this relationship does not 
have to be so close as the child-parent bond; 
nevertheless, a craving to reestablish such 
an intimate tie with some individual seems 
important in many marriages. 

The goal of security also spreads, or 
transfers, from personal to impersonal situ- 
ations. When factory workers say they want 
security, they are likely to be referring to 
security against arbitrary discharge by the 
employer; to security against hazards of 
sickness, accident, and old age; or to similar 
protection for their children in case of the 
father's death. That is, we may think of 
physieal security (protection against in- 
jury), economie security, security as a 
member of a group of friends, security in 
relation to one's employer. All these can be 
analyzed as outgrowths of the child-parent 
relationship; the specific goal sought is a 
symbol of that early state of satisfaction. 


Dominance 


The typical reaction of an American who 
comes into a new group is to strive for 
security, 7.e., to seek acceptance as a mem- 
ber of the group. To this end he will wear 
odd bits of clothing, allow himself to be 
hazed in initiations, repeat verbal rituals, 
and persecute persons not members of the 


group. However, as soon as he has become 
assured of his acceptance in the group, he 
is likely to manifest a desire for status, a 
desire to stand out above the other group 
members. He may attempt to become a 
leader, to give orders to others, to move the 
organization in the direction of his own 
personal motives. Or he may wish only to 
have others look up to him as a particu- 
larly attractive, talented, or wealthy mem- 
ber of the group. This desire for preferred 
status within the group we have designated 
as one phase of the dominance motive. 
Several psychologists have argued that 


the desire to dominate was hereditary in 
character. Studies of the pecking order in 
chickens, and of similar dominance orders 
in other animals, are cited to support this 


view. Poultry raisers know that, if several 
young cocks are penned together, they will 
fight until a definite pecking order, or 
dominance-submission hierarchy, is estab- 
lished. Bird A pecks all the others; B pecks 
all but A, and so on. Access to food, females, 
roost location, and the like will vary with 
dominance status. The same kind of domi- 
nance motive seems to operate in goats, dogs, 
monkeys, and probably many other species. 

The pecking order becomes stabilized as 
a kind of equilibrium in the group. If a new 
animal is added, fighting starts all over 
again until the newcomer has been placed 
in the hierarchy. According to some ob- 
servers, the animal fairly low in the scale is 
more vicious in its despotism over those 
lower down than are the individuals nearer 
the top. This has been explained as the 
result of frustration. A bird pecked by those 
higher up, and unable to better his status, 
displaces aggression by pecking more furi- 
ously at those below him. 

The will to power. Alfred Adler, a famous 
Viennese psychoanalyst, built an entire 
theory of personality around the notion 
that man is born with a desire for power: 
that ambition, personal striving, aggressive- 
ness, and other characteristics were simply 


expressions of this basie will to power. We 
are inclined to doubt the necessity of the 
explanation in terms of heredity; but there 
is no question that Adler pointed out some 
very significant forms of motivated action. 

Adler was impressed by the fact of organ 
compensation. If one kidney is damaged, 
the other grows larger to try to carry the 
If a heart valve leaks, the heart mus- 
cle grows thicker and beats more strongly, 
again a compensation. A man who is quite 
short is likely to become loud-spoken and 
aggressive, as if to make himself seem bigger 
than he is. A person who feels inferior be- 
cause of lack of edueation may compensate 
by attacking “impractical intellectuals.” 
Napoleon and Hitler seem to be unusually 
clear examples of men striving for power 
and dominance because of small size and 
other felt inferiorities. 

Women, Adler noted, are especially prone 
to problems in this area. Not only they are 
smaller and weaker, physically, than men, 
but our culture denies them many positions 
of power and prestige. Some women react 
to this by becoming skilled at manipulating 
men to get their own desires satisfied; 
others develop what has been called the 
"masculine protest," in which they may 
affect mannish clothes, haireuts, gestures, 
etc., along with a rather aggressive per- 
sonality pattern. 

Prestige. Not everyone expresses the de- 
sire for dominance by seeking a position of 
power over others. Some are oriented more 
toward prestige; they seek a position where 
they will be looked up to by others. This 
is socially a somewhat more desirable mani- 
festation of the motive. Scientists, artists, 
writers, and other professional people are 
often found to be motivated by strong de- 
sires for prestige. 

Role of childhood experiences. Like the 
desire for security, the desire for power and 
prestige can be traced to rewards and 
punishments, goal satisfactions and ten- 
sions in childhood. Almost from the day he 


load 
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is born, the typieal American boy (or girl) 
is subject to pressure from his parents to 
compete with and surpass others. Mothers 
vie with each other about “how much 
Johnny has gained,” “how well Tommy 
eats his spinach,” and so on. Early walking, 
early speech, and early toilet training are 
matters of great importance. As soon as the 
child can navigate, he is urged to run faster, 
make better grades, or, in some neighbor- 
hoods, fight harder than anyone his size. 

The rewards and punishments related to 
this competition are derived largely from 
the security need, t.e., from parental ap- 
proval and disapproval. Some parents actu- 
ally use candy and other bribes, and occa- 
sionally we encounter parents who resort to 
physical punishment, to reinforce the com- 
petitive tendency. But, on the whole, chil- 
dren seem to learn to compete for the “first 
place” because of the desire for parental 
approval. 

This appears in early years particularly 
in the form of sibling rivalry. Competition 
between siblings (brothers and sisters) offers 
an early situation within which power needs 
may develop. In the course of attaining de- 
sired goal satisfactions, the older or stronger 
child may manipulate his siblings for his 
own advantage. Learning what a useful 
technique this is, he may continue it and 
get more and more gratification by domi- 
nating others. Eventually the technique of 
domination becomes a need in itself; that 
is, the exercise of power is satisfying even 
when no other biological or social tensions 
remain to be reduced. Power, of course, is 
self-reinforcing once achieved; the person 
who attains power in our culture gets eco- 
nomic, physical, sexual, and social rewards 
as a concomitant. It is not surprising, there- 
fore, that few individuals are willing to re- 
linquish power after having wielded it; as 
Lord Acton pithily remarked: “All power 
corrupts, and absolute power corrupts 
absolutely.” 

Let us emphasize here, once more, that 
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this is not an instinct, that it is a product 
of our culture. Among various cultures it is 
considered rude, if not somewhat indecent, 
to surpass others in tasks requiring skill or 
knowledge. Among the Zufii, a young man 
who wins a foot race more than once or 
twice is disqualified from further competi- 
tion. Among the Ojibwa, anthropologists 
found that it was futile to ask a question 
after one member of the tribe had failed on 
it, because nosone wanted to make his 
brother seem stupid. Porteus tried to give 
his maze test to Australian aborigines and 
found that they had no conception of one 
man trying to do better than another; all 
their problems were solved cooperatively, 
and it was virtually impossible to get them 
to try to outdo one another on the task. 

Apparently man is born with the po- 
tentialities for either cooperation or compe- 
tition. If the culture is such that competi- 
tive, prestige-striving behavior is rewarded 
and encouraged, then we find people mani- 
festing a strong motive in this direction. If 
the culture fosters cooperation, then the 
prestige motive seems to develop only 
slightly or not at all. 


Acquisitiveness 


The “instinct of acquisition” is another 
popular misconception about human psy- 
chology. According to this notion, man is 
born with a desire to acquire and hold 
property. The error of this view can readily 
be demonstrated, even with reference to 
American culture; certainly large numbers 
of our citizens show little concern with, and 
exert little energy toward, the acquisition 
of wealth. The case is more convincing, 
however, if we consider other cultures in 
which acquisitiveness simply does not exist. 
Among many South Sea groups, all prop- 
erty is held in common; the fish catch, for 
example, is divided up not according to 
each man’s efforts, but according to the 
size of his family. Land is owned by the 


village; this may also be true of houses, 
canoes, and other large items. Community 
ownership of land was common in Europe 
up to the time of the Industrial Revolution 

Even in those societies where people seem 
strongly acquisitive, closer study throws 
doubt on the belief that accumulation of 
property is the major goal. Among the 
Kwakiutl Indians of British Columbia, 
property in the form of sheep, blankets, 
canoes, etc., may be amassed with great 
industry, only to be destroyed in a great 
“potlatch,” or ceremonial festival held for 
the humiliation of one’s rivals. Thorstein 
Veblen acidly pointed out the similarity of 
some American behavior, such as that of 
the businessman who toils feverishly to 
accumulate money and then squanders it 
on an elaborate debut for his daughter and 
other forms of "conspicuous waste.” 

The desire to accumulate property and 
symbols of wealth (money, stocks, and 
bonds) may thus be an expression of domi- 
nance and prestige seeking. It may, on the 
other hand, be a manifestation of the 
security motive. Hunt's rats hoarded food 
pellets in adult life because they had been 
very hungry in infancy. The data on food 
hoarding among war-deprived children 
(page 56) indicate that food can become a 
highly valued symbol of security. 

Miserliness. The accumulation of food 
supplies and other property is readily 
understood as a form of dynamic home- 
ostasis—a precautionary measure against 
deprivation. But such behavior often goes 
far beyond any protective needs. The 
industrialist who has a fortune of 10 million 
dollars can hardly fear further frustration; 
but he may, for prestige or power considera- 
tions, or to relieve anxiety, continue busily 
to pile up wealth. 

Acquisitiveness in its purest form gives 
rise to the personality we call “the miser," 
the individual who irrationally hoards 
wealth without regard to his own physio- 
logical needs. A check of the New York 


FIG. 4:6. The Collyer household. After the death of Homer and Langley Collyer, police found the old mansion 
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completely cluttered with junk of every description, much of which had been saved for over 50 years, most of it 


quite valueless. (From The New York Times.) 


Times indicates that each year several per- 
sons in that city die in surroundings of dire 
poverty and are found to have very sub- 
stantial resources. The most spectacular 
case, no doubt, is that of the Collyer 
brothers, Homer and Langley,’ whose house 
proved to be stuffed with assorted junk of 
every description which had been saved for 
approximately fifty years (Fig. 4:6). The 
two men were sons of a successful physician, 
and Homer had been an admiralty lawyer 
until blindness and later paralysis forced 
him to retire to the big brownstone home 
in midtown New York. Langley, also said 
to be a talented man, took care of his older 
brother. Neighbors often saw Langley rum- 
maging in garbage cans, salvaging items 
from rubbish heaps. The two men appar- 


1 The New York Times, Mar. 22, 1947, to June 
21, 1947; Life, Apr. 7, 1947. 


ently lived chiefly on peanut butter, rolls, 
and oranges. They owned property of sub- 
stantial value in the city but forfeited it 
rather than pay taxes. At their deaths in 
March, 1947, their estate was estimated at 
several hundred thousand dollars. 

The miser undoubtedly must be under- 
stood in terms of his childhood experiences. 
In most instances he has undergone at least 
some period of severe emotional depriva- 
tion. His anxiety about property becomes 
so strong, and so independent of rational 
evaluation, that it dominates his behavior. 
The overvaluation of any goal in adult life 
is usually related to deprivation of that 
goal or its equivalent in infancy. 

Deprivation and satiation. We should 
note, in the case of all social motives, that 
the effects of deprivation and satiation are 
dependent chiefly upon the individual’s 
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perception of what is satisfactory. Society 
defines the value of status or property and 
may set either on a high or a low level. 
Within the range so defined by the culture, 
the person expects a certain amount of 
goal attainment, and this indicates his level 
of aspiration. Failure to achieve up to this 
level may be exceedingly frustrating; a 
common wisecrack after the Wall Street 
crash of 1929 was “No one is so aggressive 
as a millionaire who is down to his last 
yacht." One man feels poor at a level where 
others would feel rich. Chronic failure to 
accumulate any wealth prevents acquisi- 
tiveness from developing at all. For exam- 
ple, minority group workers (Negroes, 
Mexicans, ete.) find that they are paid low 
wages, laid off when business slows down, 
ete. Such a man gradually lowers his level 
of aspiration approximately to zero—that 
is, he gives up any hope of accumulating 
wealth and lives for the immediate physical 
gratifications only. 

Similarly, what constitutes satiation will 
depend upon the person’s level of aspira- 
tion. Observers have commented that, dur- 
ing the nineteenth century, the pearl divers 
of the South Sea islands could have amassed 
great wealth, as the whites were offering 
them all kinds of bribes to bring up the 
precious jewels. But the Melanesian would 
work long enough to get what he needed, 
then quit. In our own culture we find many 
individuals who are content with a very 
modest income. 

The satiation point varies so widely for 
different people because the goal is sym- 
bolic. Acquisitiveness, as we have noted, 
often goes far beyond the realistic level of 
preparation for emergencies. If property is 
accumulated to relieve anxiety, the process 
can go on indefinitely. 


Group Identifications 


The problem of social motives cannot be 
covered adequately without examining 


many phenomena to which it is difficult to 
give a name. One class of such phenomena 
includes those cases in which a person 
strives energetically to foster the welfare 


of a group rather than of himself as an indi- 
vidual. We can think of these as cases of 
group identification ; the individual thinks of 


the group as an extension of himself and feels 
benefited by whatever benefits the group. 
The most obvious of such identifications 
is patriotism. We feel secure as our nation 
becomes more secure; we feel power and 
prestige in the strength and status of the 
nation. However, there are many other such 
instances: the church member may work 
hard for the welfare of his church, giving up 
his own desires even to the point of martyr- 
dom; the labor unionist may devote a great 


deal of energy to aiding the cause of union- 
ism outside his own local (i.e., where no 
immediate benefit to himself is probable). 


Members of political organizations in Nazi 
Germany suffered imprisonment and tor- 
ture rather than abandon their groups. 

Nineteenth century psychology tended 
to explain all such observations in terms of 
a “herd instinct” of some kind. Specifically, 
it was often held that patriotism was in- 
stinctive. Hitler used the myth of ‘German 
blood" for his own propagandistie pur- 
poses, but many social scientists seriously 
believed that heredity determined one's 
national allegiance. 

Belief in an instinct of patriotism has 
waned as more social scientists have be- 
come conscious of the switching of al- 
legiances from one nation or society to 
another. The multitude of new Americans, 
escaping from totalitarianism of one or 
another variety, who hold their new citizen- 
Ship with great emotional zeal, illustrate 
well the fact that patriotism is a learned 
motive. The error was easy to make in 
earlier times, especially in Europe, where 
population mobility was low and it might 
seem that Frenchmen and Germans were 
born, not trained. 


The dynamic power of patriotism is not 
the less important on this account. Cer- 


tainly we see great willingness to exert 
energy and endure hardship on behalf of 
the nation among most citizens of all major 
countries. The Germans under Hitler, for 
example, endured a great deal of personal 
regimentation and arbitrary restriction of 


consumption, on the basis that by this 
policy a Greater Germany could be built. 


And certainly in America we have seen 
ample evidence that patriotism is a strong 
force activating the individual along lines 


of group effort and cooperation. Like other 
strong motives, such as hunger, love, and 
fear, patriotism often also has the effect of 
blinding us to reality. 

Parents and patriotism. The evidence is 
now convineing that this strong social mo- 
tive is a product of experience. It appears 


that patriotism actually develops along 
with, and parallel to, what we have called 
the feeling of security and, like security, is 
tied closely to the child's relations with his 


parents. (“ Fatherland” and “mother coun- 
try" are significant idioms in almost every 
known tongue.) Children apparently love 
first theraselves, in pure narcissistic ego- 
centrism; later they learn to love their 
parents, who minister to bodily needs and 
provide affection and protection. The same 
process can extend to the neighborhood, 
the community, and the nation. Frequently 
the child is assured, in school, that his 
“mother country” feeds him, protects him, 
provides him unequaled opportunities, and 
makes it possible for him to feel prestige 
and superiority as a member of a very great 
culture. 

If this interpretation is correct, we could 
predict that children who felt unloved by 
their parents would be less patriotic than 
those who felt secure in their relations with 
their parents. This has been verified in 
statistical studies (Stagner, 1944) and also 
in clinical investigations. Studies by psycho- 
analysts at the time of the death of King 
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George V of England and of President 
Franklin D. Roosevelt showed clearly that 
the head of the government was a father 
substitute for large numbers of his citizens. 

Patriotism can also function as a satis- 
faction for other motives. There is a good 
deal of evidence, for example, that repressed 
aggression can be vented in this way. Living 
in society, we cannot resort to physical 
violence against our neighbors as we might 
oceasionally desire to do when we are frus- 
trated in some impulse. This aggressive 
tension apparently can pile up and be dis- 
charged later (displacement). So we find 
people who are (by their own account) 
highly patriotic being considerably higher 
than average on hostility to foreigners and 
to internal minorities commonly called 
alien, such as radicals. 

Other group identifications. We have 
analyzed patriotism at such length because 
more facts are available and also because 
it makes such an excellent pattern with 
which to compare other such motives. To 
take the labor-union member: he gets se- 
curity from the protection the union gives 
him on the job; he gets a feeling of power 
from the strength of the union; he vents 
repressed aggression against management. 
Because the goal he is seeking is symbolic, 
there is no end to it; so we get increasing 
demands for power, security, and so forth. 
Church membership in the United States 
has perhaps become too much of a per- 
functory matter to serve as a good illus- 
tration, but members of some of the small 
evangelical denominations show these phe- 
nomena of obtaining security, a feeling of 
power, and release for hostilities in their 
church roles. Members of college fraterni- 
ties develop strong loyalties which may 
motivate a lot of vigorous effort; the more 
fundamental satisfactions here are security 
and status. 

The generalization on which we can 
close this discussion is as follows: a person 
can become identified with any group. Once 
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so identified, he can obtain security, power, 
release of aggression, and perhaps other 
rewards, through building up this group. 
These satisfactions may be particularly im- 
portant if the individual has failed to achieve 
these goals through personal achievements. 
Thus the existence of widespread personal 
insecurity, suffering, and frustration may 
lead to group formation and drastic social 
conflicts such as are associated with fascism 
and communism. 


Values 


Finally, it is important to note that social 
motivation includes the striving of the indi- 
vidual for various values which have special 
significance for him. In many respects, 
values overlap with group identifications. 
Religious, political, nationalistic, and other 
values may be highly esteemed by a par- 
ticular person because of his identification 
with the group espousing these. On the 
other hand, it must be noted that one may 
come to value a particular ideal without 
regard to its group support. 

Conscience. One of the obvious ap- 
proaches to social value as a form of motiva- 
tion is in terms of conscience. Why does a 
person reject an opportunity to steal a large 
sum of money, even when he would not be 
in danger of punishment? Why do some 
people forgo sexual gratifications because of 
a moral or ethical code? What does a person 
mean when he says, ** My conscience would 
bother me if I did that"?! 

Like most other social motives, con- 
Science has its positive (reward) aspect and 
its negative (anxiety) aspect. As children, 
we were rewarded by our parents for certain 
kinds of behavior, and punished for con- 
trary actions. These behavior patterns car- 
ried verbal labels: kindness, selfishness, 
stealing, lying, generosity, and so on. Be- 

1 The Freudian concept of the Superego (Chap. 


13) is an elaboration and perhaps a clarification of 
this point. 


cause they are associated with rewards, 
they can become symbols of positive value; 
insofar as they are related to punishment, 
they can become cues for anxiety. It is the 
verbal label which the person attaches to 
his own action, therefore, which is the 
immediate guide to behavior. If he can say, 
“But this isn't a lie, it’s almost half true," 


he eases his conscience. Conversely, some 
people develop such rigid definitions of 
proper conduct that they use up, in meeting 


these standards, much energy which might 
have gone into more constructive activities. 

Other values. Men come to direct sub- 
stantial amounts of energy into the pursuit 
of many other kinds of values besides the 
ethical. Scientists are likely to value the 
pursuit of knowledge; artists value esthetic 
form, the expression of their own ideas, and 
so on. Vernon and Allport (1931) developed 
a pencil-and-paper test for estimating the 
relative strength of six personal values, 
which they defined as follows: 


1. T'heoretical—truth and knowledge for its 
own sake 

2. Economic—use, practicality, financial, and 
property goals 

3. Esthetic—beauty, in art, music, and litera- 
ture especially 

4. Social—charity, philanthropy, generosity, 
helpfulness, humanitarianism 

5. Political—power and dominance over 
others, giving orders, self-assertion 

6. Religious—God, ethical values, and spir- 
itual considerations (a feeling of unity with 
Nature, not just church membership) 


As was true of group identification, it 
appears likely that man can come to value, 
and strive for, almost any symbol or ac- 
tivity. So, a person trained in accounting 
may come to value orderliness, attention to 
detail, and other aspects of his work. A 
factory manager may value production, to 
the extent of ignoring profit, the attitudes 
of his workers, or other considerations. A 
man may become interested in world gov- 
ernment, and focus a lot of energy on this 


ideal value, even though he gets little group 
support. In all such cases, when enough 
information is gathered, it is found that the 
particular symbol which is valued highly 
has this role because of prior experiences 
associated with security, prestige, reward, 
or anxiety reduction. 

Explaining vs. explaining away. Per- 
haps this is a good point at which to deal 
with a common protest against psycho- 
logical analysis of the major social motives. 
Many people seem to feel that scientific 
shology not only “explains” patriotism, 
artistic creativity, social idealism, and 
ethical values, but “explains them away.” 
The complaint suggests that these “higher” 
aspects of life are somehow demeaned by 
coming under dispassionate analysis. 

To the psychologists, such a complaint 
seems totally unjustified. If we say that 
Lord Byron, because of his clubfoot, felt a 
need to compensate and achieve superi- 
ority, and adopted the writing of poetry as 
a means to this end, we certainly do not 
change the quality of Byron’s lyrics. A 
painter may sublimate a frustrated love 
impulse by producing lovely works of art; 
our psychological analysis of the motiva- 
tions involved does not detract from the 
quality of his painting and indeed may add 
a depth of human emotion to the purely 
esthetic appreciation we feel. The psycholo- 
gist is concerned with tracing these dynamic 
forces back to their origins in heredity or 
in early environmental influences; such 
genetic investigation does not bear in any 
way on the social value of the behavior in- 
volved. Almost anyone will admit, for 
example, that patriotism has been responsi- 
ble for many noble acts and that it has also 
caused the needless deaths of many inno- 
cent citizens of other nations. Preparing à 
balance sheet of the good and bad in 
patriotism is not primarily a psychological 
problem and is certainly beyond the scope 
of this book. 

The student, therefore, in reading psycho- 


ps 
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logical analyses of complex social dynamics, 
will do well to focus on the problem of 
understanding, without attempting at the 
same time to evaluate. At the very least, 
he should understand that this penetration 
into early origins of social motives does not 
imply a denial of their strength or of their 
significance in modern life. 


Self-enhancement 


One fact stands out from this consideration 
of social motives in American culture. This 
is that the child becomes increasingly aware 
of himself as an individual and seeks by 
various means to enhance the importance 
of that self. Any activity, legal or criminal, 
any group or symbol can come to be valued 
if it leads to self-enhancement. Indeed, 
some psychologists have argued that this is 
the only social motive. 

Motives, as the foregoing pages should 
have made amply clear, are not fixed de- 
mands for particular objects (as are the 
biological drives); they are, on the con- 
trary, highly flexible in seeking states of 
satisfaction and tension reduction. They 
are related primarily to symbols of reward 
and threat. 

Self-enhancement means that each man 
looks at the situation facing him and 
mobilizes energy for that course of action 
which will enhance his own status. He seeks 
to maximize long-run enjoyment, and re- 
duce anxiety. Thus, a businessman may 
give up an income of $200,000 a year to 
become a university president at $25,000 a 
year, because the latter is perceived as a 
higher status. Workers may suffer con- 
siderable hardship during a strike to force 
recognition of their union, because they 
feel more important as a consequence. The 
desires for prestige, for property, for power, 
and for the strengthening of social groups 
all come into focus as aspects of this one 
major motive in our civilization—the indi- 
vidual’s desire for self-enhancement. 
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Some psychologists have used the term 
“self-actualization” to refer to this tend- 
ency for motivation to be channeled in any 
way advantageous to the self. Maslow 
(1943) has asserted that 


Even if all these needs (biogenic, prestige, 
ete.) are satisfied, we may still often (if not 
always) expect that a new discontent and rest- 
lessness will soon develop, unless the individual 
is doing what he is fitted for. A musician must 
make music, an artist must paint, a poet must 
write, if he is to be ultimately happy. What a 
man can be, he must be. This need we may call 
“self-actualization.””! 


Now, of course, if this statement is taken 
at face value, it is ridiculous. Each of us 
has so many potentialities that he would 
be in a state of perpetual conflict if he tried 
to actualize all of them. I could be a 
chemist, a tightrope walker, a novelist, ete. 
It is plainly impossible to act out all such 
possibilities. 

What Maslow seems to mean is that, 
once certain abilities have been developed 
into skills through the application of the 
rewards and punishments derived from 
more basic motivations, self-actualization 
can impel the person to continue and 
improve. Thus a boy may practice the 
violin because his parents bribe, push, 
scold, and encourage him. As he develops 
some skill and self-confidence, he may come 
to enjoy playing the violin and channel a 
great deal of energy into this activity. Self- 
actualization, then, may motivate behavior 
which has been set in motion by other 
motives; it probably never initiates a 
totally new pattern. 

A hierarchy of human motives. The facts 
of satiation and deprivation indicate that, 
as one motive is weakened by attainment 
of its goal, another takes over and domi- 
nates behavior. Within a given class, such 
as the biogenic drives, it is possible to com- 
pare these impulses directly and predict 


1Reprinted by permission of The American 
Psychological Association. 


TABLE 4:1. A Hierarchy of Human Motives 
(Based on A. H. Maslow, 1943) 


The need to do those things 
which develop us as individ- 
uals; to use our abilities 
constructively 

Including the need for achieve- 
ment, and the need for 
recognition by others 

Love Need for affection, for belong- 
ing to a group, for a friendly 
social environment 

Including protection 
violence, against 
hazards, against 
dietable reality 

Hunger, thirst, 


Self-actualization 


Esteem 


Safety against 
economic 


an unpre- 


Physiological x, fatigue, ete, 


which will control behavior. If we attempt 
to cover the whole range of motivation, 
this task becomes impossible of precise de- 
termination and there will be substantial 
variation between persons. Maslow pro- 
poses the hierarchy shown in Table 4:1 as 
a generalization about the relative poten 
of motives. According to the principle i 
dominance, serious deprivation of one of 
the motives at the bottom of this scale will 
monopolize consciousness, dominate be- 
havior, and push aside activity based on 
one farther up. Conversely, as the impulses 
at basic levels are gratified, “higher” 
motives take over and direct behavior. As 
we have commented many times, such a 
ranking will vary considerably from indi- 
vidual to individual and must not be 
thought of as any kind of absolute scale. 
Nevertheless, it may be useful by pro- 
viding a framework for thinking about the 
relative strengths of different motives. 


Résumé on Human Motivation 


In the preceding three chapters we have 
summarized some of the major facts with 
regard to the dynamics of human behavior. 
It is hardly practical to try to condense 
further this already shortened account. It 
may, however, be useful to note once more 


some of the main principles to which atten- 
tion has been drawn. 


1. The principle of homeostasis. The 
human being is first of all a biological 
organism. As such, he is governed by bio- 
logical laws, and homeostasis is one of these. 


This principle asserts that the organism 
will exert effort to maintain certain essen- 
tial constancies. The biogenie drives, hun- 
ger, thirst, etc., show the potency of such 
mobilizations. We have further 
noted that the emotions and the social 
motives ean be understood in terms of 
homeostasis. Man does not try simply to 
return to a former state; he attempts to 
build up a physical environment which will 


energy 


guarantee need satisfactions, and then he 
tries to erect a constant social milieu which 
will protect him against insecurity, loss of 
affection, inferiority, and isolation. 


2. The principle of deprivation. Since 
drives and motives cannot be directly ob- 
served, their strength is inferred from the 
amount of effort expended in attempts to 
reach the goal. Experimental attempts to 
vary strength of motivation, therefore, 
start with depriving the person of a speci- 
fied goal object for varying periods of time, 
and then observing his behavior. This leads 
to clearly intensified motivation in the case 
of biogenic drives, up to a certain point 
(which may be that of physiological dam- 
age to the organism). In the case of emo- 
tions, the deprivation was characteristically 
not directly related to strength. Neither 
love nor fear is modified by relatively long 
periods away from the object of the emotion 
(unless other factors intervene.) In the so- 
cial motives, deprivation tends to strengthen 
the desire up to a point, but continued de- 
privation leads to abandoning the goal. 
This is possible because the goal is chiefly 
symbolic; it is not possible with the biogenic 
drives, since the achievement of the goal is 
essential to life. 

3. The principle of infantile deprivation. 
In almost all cases, we get evidence that 
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infantile deprivation of a certain goal leads 
to overvaluation of that goal in adult life. 
This is indicated by experimental evidence 
in the case of food hoarding, and by clinical 
material in case of the need for affection 
and security. It is probably true also for 
safety (using that as the goal which is 
deprived in the case of fear and anxiety). 

4. The principle of satiation. Satiation 
weakens biogenic drives, but it has no effect 
on emotions. There is some evidence that 
satiation weakens social motives, however; 
people who have been highly secure do not 
show so much concern over security as 
others do, and persons who have long 
occupied a prestige position seem able to 
forgo such satisfactions better. This is 
related very closely to infantile deprivation; 
if the person has lacked security in early 
life, his security demands later on will be 
literally insatiable. 

5. The principle of goal evaluation. Moti- 
vation arises originally from tension, but it 
soon comes under external control. We 
learn to evaluate perceived goal objects and 
to prefer those which give a maximum of 
tension reduction. Cultural factors enter 
at this point; if a person persists in using 
methods of tension reduction which are 
socially disapproved, he encounters punish- 
ment. The method or goal will then be per- 
ceived as anxiety arousing, and (probably) 
rejected. 

6. Barrier function. In connection with 
evaluation of goal objects, we noted that 
the presence of a barrier, if not too rigid, 
may actually enhance a valence. A slight 
interference with attainment of a specific 
goal may make it seem more attractive. 
Thus “distant pastures look greenest,” a 
phenomenon which makes for exploratory 
behavior and hence for superior adjustment 
in the long run. 

7. The principle of goal substitution. If a 
goal is unattainable (e.g., the barrier is 
impenetrable), goal substitution takes place. 
One does not starve to death simply be- 
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cause tenderloin steaks are unavailable; he 
can live on hamburger. However, the cul- 
ture sets limits on substitutions; in America, 
grasshoppers would not be an acceptable 
substitute. The medieval robber barons had 
their own method of obtaining security and 
prestige; this goal is no longer permissible. 

8. The principle of symbolic reward and 
punishment. The emotions and social mo- 
tives derive their potency from their 
relation to the biogenic drives. The goals of 
emotion and social motive are symbols of 
need satisfaction or threat on the more 
fundamental level. (After these symbols 
have been firmly established, new symbolic 
functions can develop from them; thus one 
can fear loss of prestige, and this sets off 
anxiety.) 

9. The principle of multiple determination. 
Obviously, man is endowed with a wide 
variety of motives for action. It is hardly 
surprising, therefore, that a number of 
them can be activated simultaneously. The 
course of behavior seems to be a resultant 
of these forces. Motives making for ap- 
proach to the object summate and reinforce 
each other; motives making for withdrawal 
set up a conflict. Behavior is a result of this 
interaction, although it need not be a com- 
promise. (For further discussion of con- 
flicts of motives, see Chap. 14.) 

The pleasure-pain paradox. The 
thoughtful student may be inclined to raise 
a question at this point with regard to the 
scientific analysis of motivation. Is this, he 
asks, anything more than the old notion 
that man seeks pleasure and avoids pain? 
The question is important because even a 
casual observation of human behavior 
shows that man frequently forgoes pleas- 
ures, accepts pain to achieve later pleasure, 
and may even seem to enjoy pain, as in 
masochism. 

Actually, a careful examination of the 
foregoing account of motivation will reveal 
that the pleasure-pain paradox is no para- 
dox at all. Man can learn to value an 


extraordinary range of symbolic goals, 
some of which may in the immediate sense 
be painful, or may carry some discomfort 
along with them. Animals, too, are capable 
of such learning to a limited extent. As we 
have noted elsewhere, the organism must, 
when faced with alternative goal objects, 
make a decision; hunger and sex drives 
cannot be gratified simultaneously, nor 
can thirst and fear. Thus, even at the 
biological level, there is frequently a process 
of evaluating different goals and moving 
toward that which is most potent at the 
time. 

We can clear up this question, perhaps, 
with three summary principles: (1) the 
organism seeks tension reduction and 
avoids tension increase. This is true of all 
varieties of human motivation. With ex- 
perience, pleasure becomes a signal for 
tension reduction; pain, for tension increase. 
(2) The organism learns that immediate 
pleasure can be a signal for future tension 
increase, and vice versa. This means that it 
becomes possible to evaluate quantita- 
tively the present pleasure and future dis- 
comfort, and make a choice. (3) The 
principle of multiple determination means 
that, when various motives are operating, 
the organism responds to the summation 
of them all. Thus, to reduce a major tension, 
it may be necessary to accept increase of 
minor tensions. 

Conscious and unconscious motivation. 
Little attention has been paid, in the two 
prior chapters, to the problem of uncon- 
scious motives. To simplify the presenta- 
tion, the discussion has been set up as if all 
motivation were consciously understood by 
the experiencing organism. Actually, this is 
not true even of the biological drives and is 
much less true of emotions and social 
motives. 

One of the authors has noted that, if 
circumstances compel him to miss regular 
meals and eat at odd times while engaged in 
pressing mental work, he may develop a 


headache, become quite irritable, and show 
restless activity for some time before he 
realizes that he is hungry. The stomach 


balloon experiment (page 54) indicated 
that many people have contractions con- 
siderably prior to conscious recognition of 
hunger. Adolescents give good illustrations 
of unconscious sex motivation. The rowdy 
tomboyish girl suddenly becomes con- 
cerned about her hair, her complexion, her 
clothes; she studies the art of make-up and 
subdues her raucous voice; yet, if the sug- 
gestion is offered that she has become 
interested in boys, she rejects the idea 
violently and with obvious sincerity. The 
same process, of course, can be noted in 


adolescent males. Thus, needs may set off 
restless seeking and even some degree of 
adaptive behavior without conscious aware- 
ness of the tension. 

Emotions, of course, are often uncon- 
scious. The psychoanalysts have supplied 
us with numerous proofs of these phe- 
nomena: slips of the tongue in which we 
reveal unconscious hostility toward an- 
other person; agitation set off by unrecog- 
nized fear; irrational jealousy which is 
denied with fervor and obvious (conscious) 
sincerity. Love is often denied, especially if 
for some reason there is an obvious barrier 
to its satisfactory expression. 

Finally, we should emphasize that a great 
deal of social motivation is completely un- 
conscious. Here is a person who is con- 
stantly arranging occasions to be with his 
superiors, entertaining them socially, in- 
dulging in sly criticisms of men competing 
with him on an equal level, and arbitrary 
in his relations with those under his direc- 
tion. If one suggests to him that his power 
drive is rather strong, he may indignantly 
deny this notion. 

We do not, of course, find a sharp 
dichotomy between conscious and un- 
conscious motives. What we do find is a 
range from tension states which can easily 
be verbalized and described to others, 
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through states which can be identified with 
study and effort, to states which resist any 
but the most prolonged probing under 
hypnosis or psychoanalysis. We also find 
that control of motivated behavior is in- 
creasingly difficult as we go down this scale. 
If a tension is not available for symbolic 
representation (as, by words), one has a 
real problem in trying to evaluate the rela- 
tive potency of reward and punishment. 
Hence, under the pressure of unconscious 
motives, people may repeatedly get them- 
selves into identical serapes. Unless the ten- 
sion is somehow symbolized in conscious- 
ness, it is highly resistant to modification. 

A major contribution which can result 
from the study of psychology is a clearer 
awareness of one’s own motives, with 
resulting opportunities to plan intelligently 
for actions most likely to lead to the desired 
satisfactions. “Know thyself,” said the 
Greek philosopher; the man or woman who 
denies the presence of strong motives 
merely because it seems shameful to admit 
them is in the situation of trying to navi- 
gate a course beset by grave dangers with- 
out a chart. 


Infantile and Adult Motivation 


Sigmund Freud pointed out many years 
ago that the nature of motivation tends to 
change from infancy to maturity. While 
some adults maintain infantile personal- 
ities, the general trend is clear. 

Infantile motivation is characterized 
generally by what Freud called “the pleas- 
ure principle,” or the imperative demand 
for immediate gratification. With increasing 
intellectual maturation, with a longer 
memory span, and with the perception of 
future pleasure or pain as well as that now 
offered, the child becomes capable of delay, 
of sustaining tension, of seeking the maxi- 
mum long-time reward. Thus his behavior 
tends to conform to the “reality principle,” 
the principle that actions are directed to the 
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long-run maximum of pleasure and mini- 
mum of pain. Adults may forgo glowingly 
attractive rewards now at hand to attain 
greater ones or to avoid severe punishment 
later. 

Frustration tolerance. A generalized 
characteristic of personalities which will 
identify this change from pleasure principle 
to reality principle has been called frustra- 
tion tolerance. In the preceding chapter it 
was noted that frustration of any desire 
mobilizes additional energy and that people 
differ in the *overload" they can tolerate. 
Babies characteristically react with overt 
aggression to any frustration; interference 
with food, with free movement, etc., leads 
to an outburst of crying, violent flailing of 
the arms and legs, and widespread visceral 
changes. At this stage frustration tolerance 
is low or nonexistent. 

Developing frustration tolerance may be 
in part a function of heredity. It may be 
that the infant’s nervous system simply is 
not capable of absorbing and sustaining 
tension but must react with overt move- 
ment. The major contribution, however, 
comes from environment. Nonreward of 
aggression, or actual punishment of aggres- 
sive actions (including failure to observe 
social taboos against seizing desired goal 
objects) by adults leads the child to delay 
overt action. In some persons this process 
remains always incomplete; they show 
some infantile, demanding responses even 
at maturity. In others it may go too far; 
the individual may become cowed, afraid 
to want anything, accepting orders from 
anyone in the environment. The usual 
result, however, is a developing ability to 
accept frustrations, to judge situations, 
and to delay the demand for satisfaction 
until the threat of punishment is absent or 
the reward is at its highest attainable level. 
In this manner we achieve the maximum of 
pleasure and the minimum of pain over a 
long period of time. 

Frustration tolerance, then, should be 


identified as a limitation upon the principle 
of homeostasis, the principle of maintaining 
equilibrium. With increasing frustration 
tolerance, increasing degrees of disequi- 
librium can be sustained by the organism 


without an immediate quest for gratifica- 
tion. Nevertheless, we assume that each 
person has a limit beyond which he cannot 


go; a sufficient piling up of frustration will 
exceed the tolerance of any individual 

Complexity of adult motives. Another 
important distinction between infantile and 
adult motivation is found in the relative 
complexity of the two. It is relatively rare 
to find a major activity of an adult human 
which is powered by a single motive, 
whereas in young children we often observe 
behavior which is clearly dominated by a 
single, rather specific impulse. This increase 
in complexity is not, of course, a function of 
motivation alone. Adults have a tremen- 
dously wider span of attention; they bring 
to bear memories, imagination, probabili- 
ties, and possibilities as modifiers of the 
immediately present situation. Whatever 
the cause, we wish to emphasize that most 
adult activities are powered by more than 
one motive. Thus the choice of a profession 
is likely to involve economie status, 
prestige, attractiveness to the opposite 
sex, and other goals. A worker going on 
strike usually does so not merely because 
of the simple controversy over wages, 
hours, or other issues which goes down in 
the statistics of the Department of Labor. 
Often enough he is influenced by resent- 
ment at poor supervision, loyalty to a 
union leader, fear of future economie 
insecurity, and dislike of action against the 
choice of a majority of his fellows. 

Adult motivation is primarily not physio- 
logical. It appears reasonably adequate to 
conceive of the motivation of the newborn 
as exclusively physiological in character. 
"The needs of hunger, thirst, exeretion, and 
physical comfort dominate the behavior of 
the child. This status does not long con- 


tinue. Soon the importance of acquired 


tensions becomes obvious. The child desires 
the presence of his mother and manifests 
extreme anxiety when she disappears. He 
develops an attachment to physieal sur- 
roundings and to stimuli which are signals 
of comfort and physiological satisfaction. 
With increasing maturity he gives evidence 
of tension-valence relationships which may 
be labeled curiosity, gregariousness, family 
loyalty, gang loyalty, idealism, and so on. 
This analysis implies that in adults the 
complex and elaborate superstructure of 
hates, fears, loyalties, and other adult 
motives covers up the hard core of physio- 
logical drives. Adults rarely act on a basis 
of hunger alone, or thirst alone, or sex 
alone. Always present is an acute awareness 
of the involvement of this act with other 
goals. Thus one might suffer considerable 
hunger and yet refuse to eat food with a 
detested person. Idealism or devotion to a 
specific person may be enough to counter a 
very intense sex drive. The adult is domi- 


nated by physiological needs only under the 
most extreme pressures of deprivation. 

Yet we feel it necessary again to empha- 
size that these ideals, loyalties, and other 
social motivations arise on a physiological 
basis. Let us note very briefly four reasons 
why most psychologists accept this view. 

1. The development of the individual. As 
We study the development of the human 
being from infancy to maturity, we are 
clearly impressed with the primacy of the 
physiological drives and with the fact that 
they serve as a substructure upon which the 
social motives are evolved. 

2. The evidence from catastrophe. Another 
reason for holding the physiological needs 
to be basic is the dominance they attain 
under extreme circumstances. If a man is 
suffering from extreme deprivation of food, 
emotional security, prestige, and status, it 
is the need for food which dominates his 
actions. He does not respond to the social 
heeds. With limited incomes (Fig. 2:13, 
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page 52) people buy food, not football 
tickets. 

8. The evidence from comparative anthro- 
pology. It is now well known that the social 
motives vary significantly from one culture 
to another. The prestige motive, so power- 
ful in America, is almost lacking in some 
primitive groups. Others, equally primitive, 
carry it to an extreme most of us would 
consider insane. Group loyalty can become 
so strong that, according to one observer, 
a native of a certain African tribe will not 
try to escape from crocodiles if he falls into 
the river. He considers that he has been 
chosen by the crocodile god, and if he got 
away, great harm would befall the village. 
But in all these groups we find the same 
physiological impulses operating. Hunger, 
thirst, comfort, and sex are universals. 

4. The phylogenetic argument. Finally, we 
may comment on the fact that a theory to 
explain motivation should explain animal 
as well as human motivation. Animals 
clearly are dominated by physiological 
drives, although the extent to which social 
influences can function when the environ- 
ment favors them has surprised many 
observers. 

All biological and psychological science 
is organized around the conception that 
man and animal form a continuous series, 
Thus, if biological motivation is clearly 
dominant in the lower animals, one pre- 
sumes that it might be basic also in human 
beings. This point can hardly be considered 
crucial by itself, but it reinforces the impli- 
cation of the preceding three. 


SUMMARY 


Energy mobilization is the term by which 
we describe the dynamic aspect of human 
behavior and experience. We actually 
observe behavior powered by energy mobi- 
lization in man’s quest for certain defined 
goals. Many of these goals are related to the 
maintenance of essential biological con- 
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stancies: blood sugar level, temperature, 
oxygen and water balances, and so on. Any 
interference with these constant states will 
result in the mobilization of large amounts 
of energy; vigorous, persistent effort will 
be exerted to restore the homeostatic 
equilibrium, 

By the process of dynamic homeostasis, 
the organism (especially man) attempts to 
build a constant environment which will 
protect his biological constancies. Thus he 
builds houses, plants crops, and stores food, 
invents air conditioning. He also seeks to 
develop a constant social environment, in 
which his parents, friends, and other 
familiar signs of need satisfaction will be 
readily at hand. He desires affection, 
security, power, prestige; he works for 
group expansion and for attainment of 
social values. Economic and social motiva- 
tions thus derive from the biological drives, 
such as hunger, thirst, and sex, and the 
emotional drives, such as love, anger, and 
fear. 

Under extreme deprivation, the bio- 
logical drives are likely to dominate the 
behavior of human beings. However, as 
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basie tissue needs are gratified, emotional 
and social motives come to direct activity. 
Although these motives are considered to 
arise originally from biological needs, they 
may become sufficiently powerful to over- 
rule biological impulses. The mature human 
being is one who can tolerate frustration of 
needs, evaluate goals, and choose a course 
of action which will bring the maximum of 
gratification and minimum of pain over a 
long period of time. Infantile motivation is 
characterized by an immediate grasping of 
pleasure or avoidance of pain, without 
regard to long-run consequences. 

Motivation provides the power which 
impels adaptive behavior, including learn- 
ing, understanding the environment, think- 
ing, and reasoning. Thus an understanding 
of human behavior must first aim at a 
comprehensive view of motives and emo- 
tions. In the following chapters we turn to 
a consideration of the processes by which 
man seeks gratification of his motives: per- 
ceiving his environment, learning how to 
deal with it, thinking about it. But we must 
remember that motivation is basie to these 
“higher” mental processes. 
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PART EWO 


Cognition 


So far we have been concerned to present the basic facts of human moti- 
vation. It should be clear that man is a dynamic organism, restless, seeking 
satisfaction, searching for positive goals, and escaping from threatening 
situations as best he can. 

How does he achieve these aims? As the chapters on dynamics pre- 
sented answers to the question, why? the following pages will focus on 
the question, how? Man must become aware of his environment; he must 
identify objects which promise tension reduction, and objects which 
threaten tension increase. 

Furthermore, he must acquire techniques for dealing with these external 
situations. The principle of dynamic homeostasis asserts that man does 
not merely restore a previous state of equilibrium; he takes steps to pre- 
vent future deprivations, and he devises new living conditions which 
provide for superior ways of dealing with threats. 

In our psychological analysis of these cognitive processes, we again 
start at the simplest level. What kinds of information does man get from 
his environment? Here we must consider the sensory processes, vision, 
hearing, taste, smell, and so on. Then we study the perceptions which 
are derived from sensations and which are the immediate guides to 
behavior. 

Learning is the most important cognitive function in everyday life. 
Scientific research indicates that there are several different kinds of 
learning; we shall deal with association, conditioning, and problem 
solving. 

Finally we must consider thinking, which is the most complex and so, 
perhaps, the most characteristically human of all cognitive processes. Man 
is unique in his unparalleled ability to develop symbols for environmental 
realities and then to solve problems by manipulating these symbols. 


Unfortunately, it is not uncommon for him, in the process, to create new 
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problems for himself. We shall thus find it worth while to examine briefly 
ways of improving the accuracy of thinking. 

Men differ with regard to their cognitive abilities, at least in a quanti- 
tative way. Some acquire knowledge rapidly, some slowly. The most 
important dimension along which they differ is that which is generally 
called intelligence. In a concluding chapter of this section we treat briefly 
the nature and measurement of intellectual abilities. 


CHAPTER 5 


Sensing 


Mankind lives in a world of energy. Physics 
tells us that we are constantly being assailed 
by cosmic rays, light waves, heat waves, 
sound waves. For adaptation and survival, 
we must understand the messages they 
bring us. There are also bodily processes 
going on within, based on the conversion 
of food into energy, and information from 
; also be of vital significance. At 
the surface of the skin we also come into 
contact with objects, chemicals, and gases 
which are important to the maintenance of 
homeostatic equilibrium. 

From a subjective point of view this de- 
scription sounds unrealistic. We never have 
any direct awareness of these waves, these 
chemicals. We are conscious of sights, 
sounds, temperatures, textures, tastes, 
smells, and the like. Our bodies are so con- 
stituted that specialized organs receive 
physical energies and translate them into 
sensations; these sensations then become 
the basis for guiding behavior for the satis- 
faction of motives. 

In Fig. 5:1 is represented, in highly 
schematic form, the relation of stimulus 
source to stimulus to sensory process to 
conscious awareness and behavior. The sun, 
as light source, sends energy waves to the 
earth. Bouncing off houses and objects, the 
light waves become a stimulus to the eye 
(sense organ). Nerve impulses set up in the 


these ma 


eye travel to various centers of the brain, 
ultimately arousing visual sensations, which 
can then become the basis for perception of 
meaning. However, responses can occur 
even though no meaning is aroused. While 
this figure represents the situation as 
regards vision, a similar diagram could be 
drawn for any other kind of sensory process. 

There are many types of energy to which 
we are not sensitive. We lack, and often 
need, built-in detectors for cosmic rays, 
gamma rays, X rays, ultraviolet and infra- 
red radiation, supersonie vibrations, and 
so on. We ean comprehend this situation in 
terms of an evolutionary process by sug- 
gesting that, under primitive conditions, 
these energy forms had little significance 
for survival. It is only recently, for example, 
that man has contrived situations in which 
a built-in Geiger counter might be essential 
to his continued existence. 

The study of sensations. This chapter is 
concerned with the processes by which we 
become aware of those energy changes to 
which we are sensitive. We shall, of course, 
pay minimal attention to the physics of 
stimuli. Light waves, sound waves, etc., are 
the proper subject matter of physics. The 
chemicals whieh set off tastes and smells 
belong to chemistry. Detailed analyses of 
these stimuli would be outside the scope 
of our work. We shall limit our discussion 
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FIG. 5:1. Energy source, stimulus, and sensation; This diagram shows the variety of processes which are involved 


in a single sensory experience, such as vision, and the 


number of different sciences which would be involved in a 


complete description of the occurrence. (By Sol Ehrlich, from Physics Today.) 


to what goes on in the sense organ, and the 
resulting experiences, insofar as that is 
possible. 

The phenomenological method. One way 
to study sensory processes is to examine 
human experience by careful observation of 
ordinary occurrences. This method is some- 
times called the naive or phenomenological 
method. It involves trying to understand 
the sensory process as it goes on in every- 
day life, without introducing any special 
laboratory controls. The student can use 
this method himself, by simply observing 
his own way of sensing the world about 
him. Thus, when you look at a table, you 
see a meaningful picture in terms of 
objeets. The surfaces look colored; they 
feel (and look) hard; the corners are square. 
Furthermore, you see this object as a 
table, having certain uses and certain asso- 
ciations in your own life. As you will later 
learn, most of these characteristies are not 


“out there" at all; they are contributions 
your organism makes to the process of 
observation. 

The analytical method. This approach is 
naive in comparison with the highly 
analytical devices for studying sensation 
which developed later. For example, the 
quality of visual experiences is changed if 
the surrounding field is cut out, e.g, by 
looking through a pinhole. Or we set up à 
controlled situation by putting the observer 
in a dark room, letting in a tiny light, and 
gradually inereasing it in intensity. The 
observer then reports that the light looks 
brighter. Or we vary the wave length of the 
light, and the observer says it changes in 
color. 

This is the essence of the experimental 
method in psychology. In studying motives 
we noted that we could vary the length of 
food deprivation and find that animals (and 
humans) would exert more effort to obtain 


food. The independent variable was the 
length of time without food, and the de- 
pendent variable was the feeling of hunger, 


or the amount of work done. In studying 


vision the independent variable is the 
physical stimulus (wave length of light) 
and the dependent variable is colored 
sensation. When we are engaged in study- 
ing such variables, we try to keep all other 
factors constant, so that the results will 
not be a confused mixture of many vari- 
ables. Hence the use of the peephole, the 
dark room, soundproof laboratories, and 
so forth. These are devices for eliminating 
stimuli which we do not want, so that we 
can study the sensations produced by one 
stimulus at a time. In this way the proper- 
ties of the sense organs (receptors) have 
been carefully segregated from the influence 
of memories, values, and other variables. 

It should not be inferred that the analytic 
method is superior to the phenomenological 
method. Each has its values and its short- 
comings. One complements the other. 
However, the phenomenological method 


gets a more complex kind of information, 
in which meanings, context, and values 
play a role; the analytic method gets down 
to the basie process of sensing physical 
stimuli. We shall therefore deal in this 
chapter with the reactions of our receptors, 
specialized nerves, to stimuli, in the form of 
sensations. In the next chapter we shall 
move on to a consideration of how we use 
these sensations to get our complex under- 
Standings of objeets, persons, and situations. 


The Nature of the Stimulus 


Although the analytic method of observa- 
tion is not the best approach for all psycho- 
logical problems, it is a sophisticated 
method. Before it could be used success- 
fully, the properties of the stimulus had to 
be known. Physics has furnished the neces- 
sary information on the physical side. In 
addition, knowledge of the structure of the 
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sense organs and the nature of nerve con- 
duetion is necessary. Physiology has con- 
tributed in these areas. The term stimulus 
is generally used to identify any objective 
situation that sets off a response in the 
organism. Examples are ice on the skin, a 
thunderclap, or an insulting word. In sen- 
sory work a stimulus is defined more rigidly 
as some form of physical energy that activates 
a receptor. The stimulus for the eye is 
radiant energy of certain wave lengths; for 
the ear, mechanical vibrations at certain 
frequencies; for touch, pressure on the skin: 
for taste, chemical composition of dissolved 
substances on the tongue; and for smell, 
gaseous particles in the nostrils. 

The adequate stimulus. For each sense 
organ there is a particular form of energy 
which usually stimulates that organ. Thus 
the adequate stimulus for vision is a range of 
radiation within certain wave lengths; but 
pressure on the eyeball can also cause 
visual sensations. In this case we say that 
pressure is an inadequate stimulus. Chemi- 
cals in solution on the tongue provide the 
adequate stimuli for taste, but an electrical 
current will be "tasted"—an inadequate 
stimulus. 

The interesting point here is that, if any 
stimulus activates the sensitive nerve cells 
of the retina of the eye, they give rise to 
visual sensations. They cannot report pres- 
sure or electrical current. Similarly, the 
taste buds can report only tastes, even 
though the stimulus applied has no con- 
nection with taste. The human species has 
evolved in such a way as to have certain 
specialized nerves for reporting certain 
changes in the environment; if anything 
activates these nerves, they automatically 
“report” the only kind of message they 
can send. 

Stimulus and receptor are intimately 
related. It is always possible to define a 
stimulus in physical terms, but we cannot 
understand the significance of the stimulus 
without knowing how the receptor is 
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TABLE 5:1. Physical-energy Sources Corresponding to Different Sensations 


Type of stimulus Receptor 


Radiant energy of wave length 
less than 10-* em. (cosmic 
PAYS) aTAYS) ue EE 

Radiant energy of wave length 
10-4 to 1075 em. (light waves) . 

Radiant energy of wave length 


None 
Retina of eye 
-| Cells in skin 


Cochlea of ear 
Cells in skin 


quency 20 to 20,000 per second 
Mechanical pressures.......... 
Mechanical pressures.......... 

dons, joints 
Semicireular canals 
Taste buds 


Movement of head............ 
Chemicals in liquid solution... . 
Chemicals in gaseous solution. . . 
Chemical or mechanical action. .| Cells in viscera 


Extreme energy of any class....| Free nerve endings 


Cells in muscles, ten- 


Olfactory membrane 


] 
Possible percep- 


s y fi ( Sensory 
ensory experience ions (or í 
Ai yat Aint 4 modality 
meanings) 
None None | None 


Hue, brightness | Persons, objects | Visual 


Heat Stove, weather | Cutaneous 


Pitch, loudness | Voice, musie | Auditory 


Contact. Fabrie, metal Cutaneous 
Pressure, weight, | Sprained ankle, | Kinesthetic 
movement heavy load 

Equilibrium | Loss of balance | Vestibular 

Tastes | Pickles, candy | Gustatory 

Odors | Flowers Olfactory 


| Pressure, visceral 
disturbance 
| Pain 


Hunger, nausea | Organic 


Wound, illness | Cutaneous 


aroused. In Table 5:1 we have brought 
together the various kinds of physical 
stimuli whieh are adequate for the specified 
receptors, and the sensations to which they 
give rise. In subsequent pages we shall 
discuss each of these various sensory proc- 
esses in greater detail. 

The physics of sensing. In the case of light 
and sound, our knowledge of the physical 
stimulus is so complete that we can deter- 
mine what aspect of the stimulus deter- 
mines a specifie sensory response. Thus, in 
the case of light, the physical stimulus can 
be varied independently in wave length, 
intensity of the waves, or composition of 
the waves. For each of these variants there 
is a specific sensory experience. With 
variations of wave length there is a con- 
scious appreciation of change in hue; with 
the intensity variable, brightness of the 
light changes; and with composition of 
wave lengths we get color mixtures. Such 
correlated changes in experience with 
changes in the dimensions of the stimulus 
constitute the subject matter of the science 


of psychophysics, or the relation of mental 
processes to physical stimuli. The precise 
stimuli for some of the other sense organs 
are less well understood; taste and smell, 
for example, are known to be initiated by 
chemieals of some sort, but the exact 
energy process is not known. 

The physiology of sensing. It is relatively 
easy to determine the psychological corre- 
lates for physical dimensions of the stimulus. 
It is more difficult to explain what happens. 
For each psychophysical correlation there 
must be a specific effect in the receptor 
process and its nerve connection to the 
brain. An explanation of sensory experience 
requires the discovery of these specific 
receptor and nervous functions. In other 
words, we need to know the physiological 
correlates of sensory dimensions. In this 
area our knowledge is quite incomplete. 
The search for physiological bases for 
sensory data is the science of psycho- 
physiology. The study of sensory experience 
is, therefore, a combination of psycho- 
physics and psychophysiology. We shall 


mention only a few rudimentary facts 
about the physiology of sensing in this book. 


Sensations 


Just as physicists have worked on the prob- 


lem of classifying energies and determining 
the physical dimensions of stimuli, so 
psychologists have been engaged in deter- 
mining the essential eategories which must 
be used if we are to classify and organize 
our knowledge of sensations. We shall 
summarize these concepts very briefly; 
their meaning will develop as we examine 
the results of specifie investigations. 


Sensory modality. Each sense organ gives 
its own unique kind of report to the brain. 
It is just as impossible to eompare the 
color of an objeet with the sound it gives 
off, as it is to compare its weight with its 
chemical constitution. The data are simply 
different in kind. The term modality is used 
io identify this partieular classification of 
sensations. There are far more than the 


traditional five senses; there are probably 
fifteen or sixteen separate modalities, some 
of which are difficult to name: vision, hear- 


ing, taste, smell, temperature, light touch, 
deep pressure, pain, muscle sensitivity, 
Static sensitivity, organie sensitivity, and 
so on. Some of these, while undoubtedly 
valuable in terms of survival, have little 
significance for psychology and will be 
glossed over or ignored in this volume. 
Sensory attributes. Within each sensory 
modality we get many variations of a 
qualitative nature. The eye responds to 
light, but lights can vary in many ways. 
From these stimuli we get variations in 
color, in brightness, and in saturation. 
Sounds are heard as varying in pitch, 
loudness, and duration. Within each sen- 
sory attribute we usually get quantitative 
differences—how much brighter, how much 
louder? But of course it is impossible to 
make comparisons between attributes. 
Sensory qualities. When a light stimulus 
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changes in wave length, the observer re- 
ports changes in color: red, blue, green, 
yellow, etc. These are not quantitative; 
they are differences in the kind of sensation 
reported. Similarly, tastes differ as bitter, 
sour, sweet, and salty. These are qualita- 
tive differences. Such variations in the 
sensory process will be called sensory 
qualities.+ 

Usually these qualities can themselves 
be judged in quantitative terms; i.e., one 
taste is sweeter than another, one red is 
more intense than another. Qualities also 
vary quantitatively as regards extension 
and duration. Extension refers to the spatial 
distribution of the stimulus and duration 
to its distribution in time. 

The continuum principle. Wherever possi- 
ble, psychologists like to get their sensory 
data lined up in such a way that a con- 
tinuum is formed, with degrees of differ- 
ences. So, for example, we can arrange 
visual sensations this way: 


Light Low High 

T energy energy 
stimulus level level 

Visual Very Very 
sensation dim bright 


Here we have a true continuum; every 
gradual change in energy level produces a 
eorresponding small change in visual in- 
tensity. However, we have trouble with 
this on colors; wave lengths form a con- 
tinuum, but the sensations change in 
quality from red to orange, from orange to 
yellow, and so on. Such variations make 
scientifie work difficult. We shall therefore 
try to arrange our data in continua wher- 
ever possible. 

Thresholds. As soon as we find a sensory 
attribute or quality which can be arranged 


1 Sensory qualities are, of course, attributes of 
sensation. We have emphasized the attribute of 
quality here because studies of behavior indicate 
that quality is a more efficient aid to adjustment 
than other attributes such as intensity, size, or 
duration, 
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on a continuum, we want to know things 
about it. We want to know the low end of 
the dimension; what is the least stimulus 
which will arouse that sensation? We also 
want to know, how much of a change in the 
physical stimulus will cause a change in 
the experienced sensation? These are 
problems of thresholds. 

The minimal stimulus necessary just 
barely to stimulate a receptor is called the 
absolute threshold. The absolute thresholds 
for the eye and ear reveal that these organs 
are more sensitive than most delicate 
instruments for measuring the energy of 
light and sound. The olfactory sense is so 
keen that a tiny drop of perfume diffused 
in an ordinary room is obvious. The smell 
of a dead skunk on the highway is sensed 
a good distance from the source. 

There is also the measure of the upper 
limit of sensitivity. Thus the limit of man’s 
hearing a tone is about 20,000 vibrations. 
Hunters know that dogs can hear a Galton 
whistle which man cannot hear. The bat is 
known to perceive a sound frequency of 
50,000 per second. It is difficult to measure 
upper intensity limits, because very power- 
ful stimuli also arouse pain. The upper 
threshold is sometimes called the terminal 
threshold. 

An important measure of sensitivity is 
the difference threshold. How keen is your 
ear in discriminating pitch differences? 
Many accomplished musicians can dis- 
criminate a difference between two notes 
of one-half of a vibration. The Seashore 
records of musical talent contain a record 
measuring pitch discrimination. Discrimi- 
nation of differences between sensations 
is so important for psychology that some- 
thing should be said about how the differ- 
ence threshold is determined. 

Early in the history of sensory psy- 
chology, the so-called psychophysical meth- 
ods of measuring sensation were developed. 
There are several basic methods. One, the 
method of limits, is very simple and is 


widely used in determining the absolute 
and terminal thresholds. A variation of the 
method is the way the oculist uses the 
Snellen chart in testing one’s vision. The 
chart consists of lines of print varying in 
size. The subject reads the letters in each 
line until he comes to his limit, or the line 
which he cannot see well enough to read. 
From this fact and the distance of the 
subject from the chart, the oculist can 
measure the amount of defect in visual 
acuity. In using the method of limits the 
value of the stimuli is known. Thus in the 
Snellen chart the letters vary in size. 

A typical way of determining the abso- 
lute threshold for light is to present a 
patch of light in a dark room to a subject 
who is properly seated before the patch. 
He observes the light with one eye through 
a square aperture 2 mm. wide which is 
placed as close to the cornea of the eye as 
possible. This aperture or hole serves as an 
artificial pupil, controlling the variable of 
pupillary dilation. The experiment is started 
with the light obviously visible and its 
intensity is gradually reduced until the 
subject first reports that he cannot see 
any light. The value of the light is noted 
at this point. This measure was obtained 
by the descending series. On the next trial 
the ascending series is used. The experiment 
is started with the light intensity below the 
threshold. All that the subject sees is a 
tiny point of light which indicates the 
position where the light patch will appear. 
The experimenter then gradually increases 
the intensity of the light until a point is 
reached when the subject reports that he 
first sees the light patch. The threshold is 
determined by averaging the values ob- 
tained by the descending and ascending 
series. If the threshold figure is important, 
many ascending and descending readings 
are obtained. Ascending and descending 
series are used because the inertia of the 
organism tends to delay changing the 
judgment of “seeing” to “not seeing" the 


light on the descending series, and from 
“not seeing” to “seeing” the patch on the 
ascending series. By taking an average of 
both series this error is corrected. 

The difference threshold. It is important to 
know the slightest stimulus to which a 
sense organ will respond, and it is also 
valuable to learn the smallest change in 
stimulus which will be sensed as a change. 
The method of minimal changes can be used 
to obtain the differential threshold or the 
difference limen. In this case a standard 
stimulus must be chosen. For example, in 
the Seashore measures for musical talent 
the standard pitch was held at 435 d.v. The 
variable stimulus, or the comparison stimu- 


lus, must be capable of being greater or 
smaller than the standard. In the case of 
pitch discrimination the comparison stimu- 
lus consists of a set of tuning forks which 
are al fixed frequencies above and below 
the standard 485 d.v. In this case the 
stimuli must be presented in succession. 


Again we use the ascending and descending 
series. For the ascending series we begin 
with the comparison stimulus considerably 
“lower” than the standard and keep in- 
creasing it until the observer reports that 
the pitch he hears is “the same” and finally 
to higher in pitch than the standard. In the 
descending series the converse procedure 
is employed. The difference threshold is 
determined by finding that difference in 
pitch which can just be detected; it is 
computed by averaging the results of the 
ascending and descending series. 

The difference threshold has many prac- 
tical implications. It enables us to answer 
such questions as, how many different 
colors can the eye see? If we treat as a 
different color any hue which is just notice- 
ably different (just beyond the difference 
threshold) from its neighbor, the answer is 
that the normal eye can see 156 different 
hues in the spectrum. In the yellow region 
discrimination is very sensitive; at the red 
and violet ends it is very coarse. The utility 


SENSING 141 


of such information in the color and dye 
industries is obvious. Medical diagnosis, 
particularly in neurological disorders, is 
often facilitated by measurements of dif- 
ference thresholds such as in the sense of 
touch. 

Weber's law. The difference threshold is 
also important because it is the basis of an 
important law of psychology. The Weber 
law states that in the medium ranges of 
intensity for most sense modalities the 
difference limen (j.n.d.) divided by the 
intensity of the stimulus is a constant. It 
is usually stated mathematically by the 
formula 


A is the j.n.d. and S is the value of the 
stimulus in physical energy. The practical 
applieation of this law can be illustrated 
in the field of illuminating engineering. If 
1 candle of light added to 100 candles 
produces a just noticeable difference in 
brightness, how many candles must be 
added to 500 candles to produce a notice- 
able difference in illumination? The answer 
according to Weber's law is 5. In other 
words, the Weber fraction is l(9o, and 
it is a constant. There are many other 
situations where Weber fractions are useful. 

The Weber fraction differs from one 
sense modality to another. Therefore, the 
sensitivity of the different receptor organs 
can be compared in terms of their respective 
Weber fractions. Thus the fraction for 
visual brightness is roughly 1499, and for 
auditory loudness, 4. The following order 
of sensory sensitivity from most to least 
sensitive is taken from data under particu- 
lar experimental conditions. Most sensitive 
is deep pressure, then come visual bright- 
ness, lifted weights, tone, smell, light 
cutaneous pressure, and taste. This order is 
fairly representative, though the fraction 
varies with the particular conditions of 
experimentation even in the same sense 
modality. 
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The fact of the Weber fraction indicates 
that the sense organ is subject to some kind 
of inertia, because the differential threshold 
does not reflect the extraordinary sensi- 
tivity of receptors as measured by the 
absolute threshold. However, if we look 
at this phenomenon from the point of view 
of need satisfaction, it does not seem un- 
desirable. It is important for us to know 
that a stimulus is present (light, sound, 
smell, etc.). In general it is less important 
to know whether the stimulus is changing. 
At any rate, the fact is this: the difference 
threshold for all senses is much larger than 
the absolute threshold, so that just barely 
detecting a stimulus is much easier than 
detecting a change in a stimulus already 
noticed. 

Frame of reference. Whenever we measure 
a difference threshold to obtain the j.n.d. 
or to compute a Weber fraction, we must 
ask the person to judge his own sensations. 
He must say, “This weight is heavier" or 
“That line is longer" or “That sound is 
louder." This implies that the individual 
has some kind of inner yardstick which he 
applies to the sensations for comparative 
purposes. (This is true even if they are 
presented simultaneously.) 

The inner measuring device which we 
use for evaluating differences in sensations 
is called a frame of reference.! We refer a 
new sensation to it for comparison. By the 
time we reach maturity, most of us have 
long since developed fairly precise frames 
of reference for length, weight, sound, ete. 
Even those can be greatly improved by a 
few minutes' practice in the laboratory. 


‘Tt will be noted that this is a phenomenon we 
have already encountered. In Chap. 2 we discussed 
the evaluation of goal objects and showed how the 
child builds up a set of standards for judging 
“good” or “bad” objects in terms of their homeo- 
static value, the judgments expressed by parents, 
and so on. The development of a sensory frame of 
reference is a very similar process; we acquire 
standards, ‘‘mental pictures” in a manner of 
speaking, with which a new sensation can be 
compared. 


If, on the other hand, a novel problem is 
presented, the development of a frame 
of reference can be observed. Suppose I 
am asked to judge odors as stronger or 
weaker. Never having done this, I am at 
first confused and judge at random. After a 
time, however, I begin to detect differences 
which I first failed to notice; and with a 
few hours of training, I become quite sure 
of my judgments and they agree rather 
closely with the physical measurements of 
the stimulus. 

Changes in thresholds. Man has, we can 
see, a marvelous built-in detector system. 
Like most such sensitive systems, it runs 
some danger of overloading. As we noted 
above, stimuli near the terminal threshold 
are usually painful; this can serve to arouse 
anxiety so that the person gets away from 
the stimulus. The sensory mechanism, 
however, has its own inherited device for 
reducing overload. This is a process of 
changing thresholds. 

Tf you step from a lighted room into the 
dark, you ean see only the brighter stars. 
After 10 minutes in the dark, you see 
thousands of dimmer stars as well. The 
absolute threshold has dropped to adapt 
to this situation. Conversely, if you keep 
looking at a bright light, it begins to seem 
dimmer; loud sounds lose some of their 
intensity, and so on. By these changes in 
threshold the sense organs apparently can 
compensate or rather protect themselves 
from the danger of overloading. Most sense 
organs cease to respond to a given stimulus 
after a certain time. This is known as the 
phenomenon of sensory adaptation. Adapta- 
tion to odor is very rapid and often com- 
plete. Taste is altered by adaptation; that 
is why we eat dessert at the end of the meal. 
We become used to the touch and pressure 
of our clothes on our bodies and do not 
notice the constantly changing pressures 
with bodily movement. Sensory adaptation 
is partly due to fatigue of the sensitive 
cells. More complicated forms of adapta- 


tion, such as negative adaptation in learn- 
ing, and satiation, a concept we have used 
frequently in connection with motives, 
have « function similar to that of sensory 
adaptation—to protect us from overstimu- 


lation. It should be remembered that the 
organism tends to maintain the status quo. 
When the stimulus has been noticed, its 
signal value has been furnished and its 
main utility served. From there on it no 
longer adds much to adjustment. We know 
about it; for all practical purposes it is un- 


y for further signaling. Therefore, 
sensory compellingness can be reduced. 

Subliminal stimuli. It is obvious, from 
the foregoing, that we do not sense all the 
stimuli even in the adequate categories. A 
stimulus which is not consciously sensed 
because of its low intensity is described as 
subliminal (below the threshold). There 
seem to be three classes of subliminal 
stimuli: (1) A stimulus may be so weak that 
it is below the absolute threshold. It simply 
is not capable of activating a sensory 
neurone. (2) A stimulus may be above the 
absolute but below the physiological thres- 
hold. This can be demonstrated most easily 
with vision; the light-adapted eye cannot 
sense weak lights, but when the eye is 
dark-adapted, they are clearly visible. (3) 
A stimulus may be above the physiological 
but below the conscious threshold. The 
ticking of a clock, for example, does not 
lower the physiological reactivity of the 
auditory sense organ, but it drops out of 
consciousness. These three types of thresh- 
olds are diagramed in Fig. 5:2. 

The “five senses." When most people 
think of the human sensory mechanism, 
they remember the phrase "five senses.” 
Scientific psychology has identified many 
more than five; between 15 and 20 sensory 
modalities are reported by different in- 
vestigators. In the following pages we shall 
sketch only some essential facts about the 
modalities most- important in human 
adjustment. 
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Somesthesis, or the Body Sensations 


From what has been said already, it should 
be apparent that the study of sensation 
is the province of several professions. The 
physicist is concerned with the stimulating 
energy (Fig. 5:1). The physiologist and 
neurologist study the nature of the receptor 
and its nervous connections. The psychol- 
ogist is faced with the problem of estimat- 
ing the role played by particular aspects 
of the stimulus and the sense organ in 
producing the experience of sensory at- 
tributes. It is important that the student 
have some knowledge of the nervous sys- 
tem at critical points in psychology. In the 
chapter on emotions we presented some 
basic facts regarding the ANS. In sensation 
and perception some knowledge of sensory 
physiology and the central or peripheral 
neryous system is essential. The following 
order of presenting the special sense organs 
was selected because, by proceeding from 
the simplest sense organs to the more 
complex, we can also introduce a discussion 
of the nervous system on a continuum from 
simple to complex. Thus in this section on 
the body senses it is easy to introduce the 
concept of the specialized nerve cell which 
is sensitive to a particular form of energy, 
the nerve impulse which goes from the 
sense organ to spinal cord and brain, and 
the muscular response which customarily 
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] | Conscious threshold 


Physiological threshold 


Stimulus, 


Absolute threshold 


FIG. 5:2. Different types of thresholds. A stimulus 
below the absolute threshold cannot be sensed at all; 
it cannot activate the sensory cell. Somewhat higher 
stimuli may be blocked out by physiological states, 
such as fatigue or light adaptation. Still more stimuli 
are blocked out by the attention mechanism (if atten- 
tion is focused on one stimulus source, other stimuli are 


shut out). 
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(a) (b) (d) (c) 

FIG. 5:3. Skin tester. Sensitivity of the skin is mapped 
by pressing down with horsehairs. The short coarse 
hair (a) exerts more pressure than the long thin hair 
(d). Considerable pressure is likely to stimulate two 
sensitive spots (c). The bulb-shaped structure is at the 
root of a hair. (From Boring, Langfeld, and Weld, 
1935, by permission of John Wiley & Sons, Inc.) 


follows. Let us first consider the sensory 
side of this process. 

Somesthesis means bodily feeling. The 
ancients regarded feeling as one of the 
traditional five senses. Modern research 
indicates that bodily feeling is made up of 
several different sensations, each having 
special receptors and nerve pathways to 
the brain. Somesthesis is generally classi- 
fied into three main departments: (1) the 
skin senses; (2) the internal sense, or 
organic sensations, in the alimentary canal, 
the viscera, and the vital organs; and (3) 
the kinesthetic sensations which are aroused 
by the action of muscles, joints, and 
tendons. 

Skin senses. The skin surface is a multi- 
form sense organ. The skin responds to 
contacts on its surface from the external 
environment. The contacts may be me- 
chanically administered by contact with 
another object, chemical such as an acid on 
the skin, radiations from a light source or 
the temperature of the surrounding media. 
The sensory experience is always located on 
the body surface. In this respect the skin 
senses are distinguished from the distance 
receptors, such as the eye, ear, and nose, 
which locate the stimulus in objects at 
some distance from the body. All the 
somesthetic senses are characterized by 
reference to some part of the body. 

The skin offers a variety of experiences: 
cold, warm, hot, tickly, itch, softness, 
roughness, wetness, dryness, for example. 


The classical opinion is that there are only 
four primary skin sensations: pressure, 
pain, warm, and cold. All other skin ex- 
periences are regarded as patterns or 
fusions of these four. Thus wetness has 
been synthetically produced by a mixture 
of touch (pressure) and cold sensations. 
A thin dry rubber bag, full of water and 
cracked ice, feels wet. 

Skin sensitivity varies on different parts 
of the body. This can be easily demon- 
strated by moving a blunt pencil point 
along the inner surface of the forearm. As 
the point moves, there will be areas which 
are more sensitive to touch than others, 
patches of cold sensation are passed, occa- 
sionally warm spots, and here and there 
relatively dead places. A more systematic 
exploration requires marking off a definite 
area on the skin by stamping a millimeter 
grid on it and stimulating definite points 
on the skin marked by the grid. “he 
stimulator is usually a pointed instrum int 
of simple design. The classical work in this 
field was done by exploring the skin for 
pressure sensations with horsehair, for 
pain with needles, and for warm and cold 
with small metal cylinders. (These cylinders 
were cooled or warmed by being placed in 
water of appropriate temperature and then 
the pointed end of the cylinder was applied 
to a point on the skin.) In Fig. 5:3 is an 
illustration showing how horsehair can be 
used to control the intensity of the touch 
stimulus. The short coarse hair in a presses 
harder than the long thin hair in d. 

Such explorations show that the sense 
organs in the skin are distributed in puncti 
form manner. That is, over a given area 
some points respond to touch, others to 
cold and warmth. In Fig. 5:4 are examples 
of maps of pressure spots on a hairy region 
of the skin. The pressure receptors are 
closely associated with the hairs on the skin. 
If the intensity of pressure is great enough, 
practically every point on the skin is 
sensitive. However, this is apparently due 
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FIG. 5:4. Maps of pressure- and pain-sensitive spots. Pain spots are very numerous, but 
there are spots on the skin which are not sensitive to pain unless enough pressure is applied 
to stimulate an adjoining spot as in Fig. 5:3c. Light touch or pressure is also sensed at 
many spots on a given skin area, especially at the base of and on the “windward” side 
of a hair, The two maps are of the same skin area. (Modified from Gerard, 1941, Fig. 29, 
p. 64, by permission of John Wiley & Sons, Inc.) 


to the fact that, if more pressure is exerted, 
the deformation on the skin may extend 
to a neighboring sense organ (c, Fig. 5:3). 
The real stimulus to pressure is thus the 
stretch or tension on the skin. 

Pain. Pain spots are quite numerous per 
unit area and they are widely distributed 
over the skin surface. Originally it was 
thought that pain was an intensive attri- 
bute of all the other skin receptors, that 
is, of overstimulation of these receptors. 
Since the free nerve endings are most 
common of the nerve structures in the skin, 
pain has been attributed to them. The fact 
that the mucous lining of the cheek has no 
free nerve endings and is insensitive to 
pain, is corroborative evidence; so is the 
fact that, in the regions of the body most 
sensitive to pain, such as the cornea of the 
eye and the inner parts of the ear canal, 
only free nerve endings are found. Fig. 5:4 
shows the pain map for a small skin area. 

To the person who is tortured by a head- 
ache or the pain following an injury, it 
may seem that the sense of pain is one 
he would prefer to eliminate from his 
psychological make-up. This would be a 
serious mistake. Pain is one of our most 
important sources of information in our 


never-ending quest for survival. Mowrer 
(1950) has described a young woman who 
seems to have been born lacking this par- 
ticular form of sensitivity. 


As an infant, this individual almost chewed 
her tongue off. Enjoying the pleasure of biting 
on this meaty object in her mouth and perhaps 
liking the taste of its juices, she had all but 
destroyed this important part of her own body. 
Later, at the age of about three, she had pretty 
thoroughly cooked a portion of, and thus 
seriously injured, one of her thighs by standing 
overlong against a hot radiator... . At the 
seashore she is likely to find her feet seriously 
eut and bleeding because of having unheedingly 
walked over sharp stones or glass.' 


Temperature. The reception of tempera- 
ture sensations has been attributed to two 
separate receptors—the cold and warm 
spots. Cold spots are more common than 
warm spots, and they are more quickly 
aroused than warm spots. Warm and cold 
spots can be found and verified by repeated 
examination. Yet, when the skin in such 
areas is cut out and examined microscop- 
ically, no specialized nerve endings other 
than free nerve endings have been found. 


1 Mowrer (1950), p. 33. Reprinted by permission 
of Grune and Stratton, Inc. 
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FIG, 5:5. Maps of warm and cold spots. Generally cold spots are more numerous than warm 
spots, but neither compares with the touch and pain distribution (Fig. 5:4). These maps are 
for the same skin area as in that figure. (Modified from Gerard, 1941, Fig. 29, p. 64.) 


There are two kinds of temperature 
experiences which support the idea that 
cold and warmth are mediated by separate 
receptors. One is called paradoxical cold. 
A cold spot may be excited by a warm 
stimulus. A stimulus temperature in the 
neighborhood of 113°F. will excite some 
cold spots, although warmth is generally 
an inadequate stimulus for cold. Many 
people report paradoxical cold upon first 
getting into a warm bath. The other ex- 
perience is the sensation of “hot.” It has 
been shown that, if cold and warm spots 
are aroused simultaneously, heat is experi- 
enced. An easy way to demonstrate the 
above fact is by the use of a heat grill which 
consists of parallel metal tubes. Cold water 
is passed through half the tubes and warm 
water through the alternate tubes. If this 
grill is placed on the volar surface of the 
forearm, the grill feels hot. 

On the other hand, the facts about rela- 
tivity of temperature experience suggest 
that the temperature receptor may be a 
single nervous mechanism. The skin tem- 
perature varies with different parts of the 
body. This temperature is known as the 
physiological zero. On the average, skin 
temperature is around 87°F. Whenever a 
given skin area is in the process of having 
its temperature raised above its physio- 


logical zero, one feels warmth, and vice 


versa. The more it is raised or lowered, and 
the more quickly the temperature is 
changed, the more intense is the fecling. 
Suppose, for example, that the back of the 
hand has a temperature of 87°F. and a 


metal object with a temperature of 89°F. is 
applied. Since this object is warmer than 
the skin, and since the metal is a good heat 
conductor, one will feel warmth. But if the 
physiological zero at that moment were 
91°F., then the object would feel cold. 
These facts can be easily demonstrated 
with three buckets of water: hot, cold, and 
lukewarm. Place the right hand in hot 
water, the left in cold, and leave for 2 
minutes. Now place both hands in the 
lukewarm water: it feels warm to the left, 
cool to the right. When one goes swimming, 
the water at first feels cool; as the physio- 
logical zero shifts, it seems warm. Tempera- 
ture adaptation is a good illustration of the 
process discussed in Chap. 2: the organism 
building up an equilibrium with the 
environment. 

The nervous basis of skin senses. We 
have sketched a few facts about the skin 
senses. There are at least four modalities: 
pressure, pain, warm, and eold—unless we 
decide that warm and cold are different 
qualities of a single sensory mode, in which 


case there are three. These sensations are 
tied to particular points on the surface 
of the skin. It ought, therefore, to be easy to 
locate the specialized nerve endings just 
beneath these points; but, as noted above, 
we are disappointed in this hope. Neverthe- 
less, it is certain that the various sensations 
are mediated through sensory cells in the 
skin. Let us take a quick look at some ele- 
mentary but important facts about this 
nervous mechanism. 

The sensory-motor arc. If you touch a hot 
stove, you will snatch your hand away 
before you are conscious of the pain. If 
a frog without his brain has acid placed 
on his skin, a foot will come up and seratch 
at that point. These simple skin-sense 
behavior units can serve as a model for the 


basic unit of the nervous system—the 
sensory-motor are. The are consists of a 
chain of neurones which together form the 


functional unit of the nervous system. The 
individual neurones that make up the are 
may be conceived of as anatomical units. 
The function of the are is a response to a 
stimulus. Such things as hand withdrawal, 
winking, coughing, knee jerk, etc., are 
typical reflex ares. To produce these re- 
sponses a certain concatenation of charac- 
teristic nerve structures is necessary. A 
receptor must be stimulated. The impulse 
set up in the receptor must be transmitted 
along a nerve fiber which is called the 
sensory neurone. The sensory impulse must 
be relayed to a motor neurone which is in 
contact with a muscle or gland at the end 
of the arc. Museles and glands are called 
effectors because they result in action. The 
relays between sensory and motor nerves 
are known as connectors. Connectors are 
usually located in some center in the spinal 
cord or the brain. 

In Fig. 5:6 a reflex are at the spinal-cord 
level is illustrated. This simple hookup is 
more common in connection with the skin 
senses than with most of the other recep- 
tors. The sensitive cell is activated by 
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FIG. 5:6. Sensory-motor arc. This diagram represents 
the ordinary knee-jerk reflex. A tap with the rubber 
hammer stimulates a sensory cell in the tendon; an 
impulse goes up the sensory fiber to the spinal cord, 
across a synapse, and out a motor fiber to a muscle 
cell, which contracts, causing the leg to kick in the 
direction of the stimulus. (From Krieg, 1942. Reprinted 
by permission of The Blakiston Company.) 


some physical change, e.g., contact with an 
insect on the skin. An impulse travels along 
the sensory fiber, across the gap which is 
called a synapse, along a connecting neu- 
rone, and out over a motor neurone to a 
muscle (and we brush off the fly). 

In such a simple sensory-motor are the 
brain may or may not be involved. Con- 
sciousness of the sensation seems clearly 
dependent on an impulse getting to the 
brain; the muscle response does not. At the 
spinal level responses are aroused without 
the necessity of a brain. Thus the scratch 
reflex can be elicited from a dog whose 
spinal cord is severed below the brain. Such 
simple spinal reflexes are neat for showing 
the are or loop character of a simple reflex. 
But one should not take the loop analogy 
too literally, because at synaptic centers, 
even at the spinal-cord level, the sensory 
nerve impulse may be shifted to any part 
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of the nervous system, and its activity may 
be facilitated or inhibited by impulses 
reaching it from the brain. Since synapses 
are loci of facilitation or blockage of the 
nerve impulse in the reflex ares, the concept 
of synaptic resistance has been used in 
theories of learning. 

Neurones in a reflex arc transmit im- 
pulses always in one direction. They enter 
the dendrites and pass out at the axone,' 
whose terminations are sometimes *called 
end brushes. The receptor can be envisaged 
as an elaborate dendrite which picks up the 
appropriate energy, then funnels it through 
its own axone to the dendrite of the sensory 
nerve, which in turn transmits the impulse 
to its own axone and thence to the dendrite 
of the motor neurone. 

The sensory nerves. Each spot sensitive 
to pressure, warmth, cold, or pain is a 
receptor, a specialized neurone. The axones 
of these fibers join together (outside or 
inside the spinal cord) and go up to the 
brain as a unit. The curious feature of this, 
inside the cord, is that all the pressure 
pathways get into a single bundle or tract, 
all the pain fibers in another, and so on. 
In the condition known as locomotor ataxia, 
certain tracts in the cord are destroyed, 
while others are not. Thus the person still 
gets contact sensations from his feet and 
can walk by shuffling along. But his normal 
muscular sensitivity is lost—the connection 
to the brain destroyed. 

Brain representation of the skin. Even 
more interesting, perhaps, is the fact that 
there is a special portion of the cortex of 
the cerebrum on which the skin senses are 
represented. The brain makes a kind of 
map of the body (see Fig. 5:13), and a 
nerve impulse from any skin receptor is 
reported to the proper place in the brain. 
We shall have more to say on this later. 

1 Generally speaking, the term dendrite simply 
means the receiving end of the neurone, and the 
arone is the transmitting end. There are some 


struetural differences, but they need not concern 
us here. 


Organic sensations. The skin is not all 
exposed to the external world. Much skin 
lines the esophagus and the alimentary 
canal. The vital organs, such as the lungs, 
heart, ete., have skin surfaces. Ordinarily 
the internal organs are not very sensitive. 
It is known that the brain can be cut with- 
out producing pain. This seems to be the 


case with visceral organs. However, the 
viscera are sensitive to pain produced by 
pressure. Balloons and tubes injected into 


the stomach and colon have proved that 
the viscera react to pain, pressure, and 
temperature. 

Typical organie experiences not due to 
outside interference are hunger, thirst, 
nausea, fatigue, gas pains, and cramps, to 
mention but a few. The traditional view is 
that all of these are complexes of pressure 
and pain. Their importance in connection 
with motivation has already been discussed 
(Chap. 2). 

As might be anticipated from the com- 
ments on the role of the autonomic nervous 
system (ANS) in motivation (Chap. 3), the 
organie sense receptors are linked more 
closely to the ANS than to the cerebro- 
spinal system. The central nervous system 
(CNS), which includes the cerebrum, 
cerebellum, and spinal cord (Fig. 5:11), 
is concerned mostly with adaptation to the 
external world. The ANS is related pri- 
marily to inner homeostasis, including 
sensory reports of organic conditions (“ All’s 
well” or “Something is wrong”). Thus the 
sensory-motor arcs starting with organic 
receptors go mostly to the ANS, while 
those starting with skin pairs go mostly 
to the CNS. 

Kinesthesis. Kinesthesis derives from 
the Greek words meaning “the sense of 
movement." The receptors are located in 
the muscles, joints, and tendons. The 
physieal stimuli are stretehing of the 
muscles and tendons, and movements of 
the joints. These movements send impulses 
to the somesthetie area in the brain where 
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FIG. 5:7. The semicircular canals, As this diagram shows, the canals are so 
arranged that there are two in each of the three planes of space. This provides 
us with an excellent device for sensing movement of the head in any direction. 

(From Warren and Carmichael, 1930, by permission of Houghton Mifflin Co.) 


information seems to be correlated as to 
the position of our limbs. From here the 
impulses are shunted to the motor area of 
the brain, and back to the muscles, tendons, 
and joints to induce further activity. 
Because the muscles, joints, and tendons 
are self-stimulating, they have sometimes 
been called proprioceptors. It is because 
of the capacity for self-regulation by the 
muscles that motor habits acquire the 
high degree of automaticity that they do. 
Few people, prior to studying psy- 
chology, think of muscle sensitivity as 
important. Actually, it underlies all kinds 
of skilled activities, such as speech, dancing, 
typewriting—anything in which a complex 
series of movements must be run off with 
split-second timing. While the kinesthetic 
impulses go up the spinal cord in a tract 
separate from the skin senses (as illustrated 
by locomotor ataxia), the two sets of 
impulses are reunited in the cortex. This 
is functionally necessary because touch 
and muscle sense cooperate so closely in 
guiding motor adjustments of the body. 
The equilibrium sense. Another sensory 
system of the greatest importance for 
walking, swimming, and other movements 
is the sense of equilibrium or balance. The 


special organ of this sensory system is found 
in the inner ear. The inner ear has two 
essential parts—the vestibular and the 
cochlear mechanisms. The former is char- 
acterized by three semicircular canals which 
act like levels in indicating the inclination 
the head (Fig. 5:7). The latter looks like 
a snail shell and contains the essential 
organs of hearing. It will therefore be 
discussed later (pages 162-164). 

The vestibular mechanism consists of 
two functionally different parts—the semi- 
circular canals and the vestibule. The canals 


FIG. 5:8. Relation of semicircular canals to vestibule 
and cochlea. In addition to the canals (left), the 
ampulla, utricle, and saccule also play a part in our 
sense of equilibrium (see text). The cochlea (right) 
is concerned only with hearing. (From Scientific 
American.) 
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FIG. 5:9. Sensory cells involved in equilibrium sense. A highly magnified cross section of a 
membrane in the vestibule. The mechanical action of the otoliths is explained in the text 
and illustrated in Fig. 5:10. (From Scientific American.) 


are concerned with rotation; the vestibule 
with movements of the body forward, back- 
ward, up, and down. In Fig. 5:8 the canals 
are shown where the outer bone has been 
cut away. The canals contain a saline 
solution known as endolymph. At the end 
of each canal is a bulblike elaboration 
called the ampulla. In each ampulla is 
a gelatinous mass containing hair tufts 
which are called the cristae. When the 
head is tilted, the fluid in the canals presses 
against the hairs in a direction depending 
upon the inclination. Stimulation of the 
hairs sends impulses to the brain centers 
which interpret the head position. The 
canals are arranged in a special manner. If 
the head is inclined about 25 degrees one 
canal is virtually parallel with the ground. 
The other two are perpendicular to the 
base canal and are slanted so that one 
canal, anterior, leans forward 45 degrees 
from the median plane of the head, and the 


posterior canal 45 degrees backward. Figure 
5:7 shows the plane relations of all six 
canals of the two ears. In Fig. 5:10 the 
mechanical action of the canals is depicted 
under typical phases of head rotation. 
Each canal is connected with the vesti- 
bule as a common base. The same fluid 
activates the receptors in the canals and 
in the vestibule. The vestibule contains 
two saclike structures which are coter- 
minous with each other and are called the 
utricle and the saceule. The nerve endings 
in these sacs consist of hairs which have at 
their ends tiny stonelike particles called 
otoliths (Fig. 5:9). It is the weight of these 
otoliths and their response to gravity, their 
momentum and inertia, which bend the 
hairs and thus stimulate the sensory 
receptors at their bases. It is thought that 
the sacs are responsive to starts and stops 
of the body in straight directions, and to 
gravity. The canals seem to be limited to 


rotation or change in direction. The com- 
bined function of all the canals and the 
sacs is regarded as adequate to indicate 
any bodily movement. 

Localization of stimuli. If a large grid is 
stamped on the volar surface of the left 
arm, and a particular point on this grid 
is touched, the subject with eyes closed is 
able to touch the same point with a pencil 
in his right hand. The error is remarkably 
small. Now, if the experimenter should 
touch a point on the left arm and ask the 
subject to locate the touched spot on his 
right arm, the subject makes a larger error 
but still does very well. In fact, if, instead 
of touching the stimulated point on the 
arm, he is asked to locate the point on a 
picture of his arm, he does almost as well 
as he would reproducing the touch on the 
real arm, This kind of evidence means 
that the subject carries a body image or 
schema in his mind, in terms of which he 
is able to locate one part of the body with 
reference to another. It also proves that 
he knows what muscle or joint in the body 
is in action. Besides aiding in adjustment, 
such a body schema is important to the 
development of the concept of the self 
(see Chap. 13). This is generally true of the 
somesthetic experiences. They are all 
localized somewhere in the body. Distance 
receptors tend to project localization to 
external bodies and so do not give a feeling 
of intimacy or self-reference as do the 
contact senses. Consequently somesthetic 
sensations are extremely important not 
only for their value in adjustment but for 
their vital contribution to our feeling of 
selfhood. (Traditionally the distance re- 
ceptors were emphasized, a trend which 
culminated in the philosophy of rational- 
ism. It was only later in the development of 
psychology that bodily feelings began to be 
emphasized in relation to the psychology of 
personality. Gerard nicely indicates this 
transition in our conception of psychology 
by noting that Descartes would have been 
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more nearly right if he had said, “I feel, 
therefore, I am” instead of “I think, there- 
fore I am.’’) 

Two-point threshold. The sense of touch 
yields a measure of sensory acuity known 
as the two-point limen. If the areas of the 
skin are stimulated with fine points, these 
points must be separated by a definite 
distance to be sensed as two. The smallest 
distance that can be reliably perceived is 
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FIG. 5:10. Mechanical action of the semicircular 
canals. Effect on hair cells of movement of the body. 
Movement in one direction causes hairs to move in 
the liquid in the opposite direction (B); with continued 
rotation, an equilibrium is established and the hairs 
again come upright (C); when movement is stopped, 
the otoliths lean in the direction of movement, giving 
rise to after sensations of movement. (From Boring, 
Langfeld, and Weld, 1935, by permission of John 
Wiley & Sons, Inc.) 
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TABLE 5:2. Average Values for Two-point Limen 
in Different Skin Areas 
(From Geldard, 1948) 


Least distance in 
millimeters sensed 
as two points 


Tip of the tongue.............. 1 
Palmar side of the last phalanx of 

the finger. cic senex eI aes 2 
Red part of the lips............ 5 
White of the lips, and metacarpus 

(base) of the thumb.......... 9 
Dorsal side (back) of first pha- 

lánx of: Bingen. cec eiie 16 
Skin on forehead and back of 

cheekbone... screens 23 
Back of the hand... 31 
Forearm, lower leg...... ^c 40 
Back of foot, neck, chest........ 54 
Middle of the back, and of the 

upper arm and leg........... 68 


the measure of the limen, or threshold. The 
limen varies with different parts of the 
body. It is smallest on those parts which 
are manipulable, such as the hands and 
lips, and largest in those areas, like the 
back, which are less likely to be used in mak- 
ing contaet with the outside world. Table 
5:2 gives a summary of the two-point 
limens from different areas of the body. 
These data are intriguing because of the 
further light they throw on the notion 
that one develops an image of his own body. 
What are the active, exploring parts of the 
body? The hands, lips, and tongue. A baby 
discovering a new object handles it and 
mouths it. These are the most sensitive 
areas; hence maximum information is 
obtained in this way. It seems likely, there- 
fore, that in the body image these active, 
manipulating surfaces will make up a 
relatively large part and the passive, 
unused skin (as on the back) will be a small 
part of the picture. The data on brain 
function confirm this expectation. 
Somesthesis and the central nervous 
system. We have shown that skin sensa- 


tions are aroused when a specialized nerve 
cell is activated by external energy. We 
elaborated on the neurological events here 
to the extent of considering the simple 
sensory-motor arc, by which quick, auto- 
matic adjustments can be made to remove 
the skin from danger, and so on. However, 
we have not really considered the question 
of the conscious sensation. What neuro- 
logical mechanism is involved in the aware- 


ness of contact, temperature, and the 
like? 

Consciousness of sensations is a function 
of the highest levels of the CNS, in the 


cortex of the cerebrum. To appreciate what 
happens there, we must give a quick glimpse 
of the path by which the nerve impulse gets 
from the skin receptor to the cortex. 

Figure 5:11 gives an over-all view of the 
brain and spinal cord, so that you can get a 
general orientation.! However, the sensory 
impulse goes through different mechanisms 
on its journey up to the brain, to which we 
must give attention. 

In Fig. 5:6 was shown a cross section of 
the spinal cord. The sensory fiber comes in 
at the dorsal root of the nerve shown; the 
motor fibers come out from the cord by 
way of the ventral root and take their way 
to muscles and glands. When a hot object 
touches the skin, an impulse goes into the 
cord by way of the dorsal root, travels over 
a connecting neurone, and goes out the 
ventral root to a muscle which snatches 
the skin away. This is the simple reflex 
response described earlier. The impulse, 
however, also goes up the sensory tract in 
the cord, to the brain. Here it hits a nucleus 
or clump of connecting neurones in the 
thalamus, where it is switched into a bundle 
of fibers going up to the somesthetic area of 
the cortex, arousing a contact sensation. 

The cerebrum. What we ordinarily call 
the brain, since it makes up such a large 
portion of the total, is the cerebrum. This 
organ is composed of two hemispheres, 

1 See also Fig. 3:2. 


FIG. 5:11. The brain fro 
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to get the normal spatial relationship. The great light gray mass is 
the cerebrum. At the bottom of the picture, closely striated, is the 
cerebellum. In the lower center (12) is the spinal cord, emerging and 
starting downward. The medulla oblongata is the bulge at the upper 
end of the cord; just above is the pons, an important reflex-coordinat- 
ing center. The thalamus and hypothalamus, so important in emotion 
and motivation, are above the pons, but concealed within the folds of 
the cerebrum. (From Santee, 1907. Reprinted by permission of The 


Blakiston Company.) 


with a wrinkled or convoluted surface. On 
this surface, a layer of about 1$ inch con- 
stitutes the cortex; and it is this thin layer 
of nerve cells which provides the physio- 
logical basis for civilization. In man the 
cerebrum is greatly enlarged as compared 
with other animals (Fig. 5:12). 

The thalamus. A very important part of 
the cerebrum, with the cortex over it like 
an umbrella, is the thalamus. This major 
nerve nucleus has already been mentioned 
(pages 76-83) as playing an important 


role in motivated behavior. We are now 
interested in it as a sensory switching 
station. At this point impulses from the 
skin are directed to one cortical area, from 
the ear, to another, from the eye, to an- 
other. There is some evidence that a kind 
of polarized good-bad consciousness resides 
in thalamic functions; when the thalamus 
is removed from cortical control, stroking 
of the skin may give rise to rapturous 
reports of pleasure (out of all proportion 
to the stimulus); similarly, a pinch may 
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FIG, 5:12. The cerebral cortex in (a) dog, (b) chimpanzee, and (c) man. This shows 
the relative size and complexity of development of the cortex. The chimpanzee's 
cerebrum (400 grams) is three times that of the dog; man's cerebrum (1,500 
grams) is almost four times the size of the chimpanzee's. Note the large olfactory 
area in the dog, which is lacking (actually, a small concealed area) in ape and 
man. The proportion of the cortex assigned to. specific sensory and motor func- 
tions (shaded areas) decreases steadily as we go up the genetic scale; the white 
areas, presumed to function as association areas, may indicate the basis for man's 
superior symbolic functioning. (From G. W. Bartelmez, in Newman, 1926, by per- 
mission of University of Chicago Press.) 
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be reported as a horrible pain. Under nor- — somesthetic projection area, and so on. We 
mal conditions, however, sensory conscious- ^ shall confine ourselves for the moment to 
ness seems limited to the cortex. the somesthetie area. This is located just 

The projection areas. The cortical area to the rear of the great central fissure (look 
which receives impulses from the eyes is at Fig. 5:12 to identify these locations). 
called the visual projection area; that re- On this area, the various nerve fibers are 
ceiving skin-initiated messages is called the sorted out in such a way that sensory 
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FIG. 5:13. Projection of body image onto somesthetic and motor areas. The figure on the left represents the 
localization of somesthetic (contact, pressure, movement) sensory impulses on the cortex. The diagram must be 
thought of as a cross section through the cerebrum, so that the feet send impulses to the top of the brain; the 
hand, face, and tongue, progressively down the side of the brain. Note that the amount of cortex devoted to a 
part of the body is roughly proportional to the two-point limen, or to the functional importance of getting sensa- 
tions from that area. 

On the right figure the corresponding arrangement is shown for the motor area. Again the control of foot and 
leg movements is at the top of the brain control of hand, face, and speech mechanism, lower on the side. While 
it is customary, as in Fig. 5:12, to show the motor cortex in front of the central groove and the somesthetic area 
behind it, there actually are some sensory fibers in the motor area. There is an extremely intimate connection 
between sensation and action for any given part of the body. Again, note that the cortical space allotted to an 
organ is proportional to its adaptive significance. (From Penfield and Rasmussen, 1950, by permission of The 


Macmillan Company.) 


impulses from the feet go to the very top 
of the cortex, and the trunk, arms, and 
head follow in order down the side. This 
arrangement is shown in cross section in 
Fig. 5:13. If you will examine this closely, 
you will notice that the amount of cortex 
devoted to a particular part of the body is 
roughly proportional to the two-point 
limen, as suggested above, and to the 
functional importance of this part in 
manipulation and exploration. Note the 
amount of space for thumb and index 
finger, for example, as opposed to the entire 
trunk, 

Motor projection area. Just forward of 
the central fissure is the motor projection 
area. Unlike the somesthetic area, this 
is a center from which impulses go out to 


the body. As its name implies, this center 
initiates voluntary motor impulses for 
movements of the parts of the body. 

It is surely no accident that the somes- 
thetic and motor areas parallel each other 
so closely. As Fig. 5:13 shows, the foot- 
leg-trunk-arm-head arrangement is dupli- 
cated. This is appropriate because a skin 
sensation from a given place is most likely 
to demand adjustive action from a nearby 
muscle group. Again we note that the 
amount of space corresponds closely to the 
amount of functional activity customary 
in that part of the body. 

The cortex apparently contains no pro- 
jection area for pain. Direct electrical 
stimulation of other projection areas gives 
rise to flashes of light, noises, skin tingling, 
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FIG. 5:14. Picture formed by magnetic field. This 
picture is produced by photographing the distribu- 
tion of iron filings as they are arranged in a magnetic 
field. By changing the location of the poles, different 
shapes can be formed. Some neurologists have 
speculated that stimuli build up brain fields in the 
sensory cortex in some manner analogous to this. 
(From Science Illustrated, February, 1948, p. 9.) 


etc., according as we stimulate visual, 
auditory, or somesthetie areas, But no area 
on the cortex gives rise to pain sensations, 
and it is possible to eut on the cortex with- 
out the patient’s feeling anything. 

Direct electrical stimulation of the motor 
area causes movement of the part of the 
body represented at this point. Such 
movements are not the jerky twitch of 
direct muscle innervation, but smooth, 
coordinated actions. Furthermore, the per- 
son reports that he made the movement 
himself: in other words, activity in the 
motor area seems to be the basis for a 
consciousness of intentional movement. 
Association areas. The proportion of the 
cortex for which we have found definite 
functions is fairly small. There are great 
“silent areas" 


where brain tumors and 
operations cause no apparent loss of func- 
tion, where electrical stimulation causes no 
report from the subject, and where no 
definite connections to the body can be 
located. They do have great networks of 


nerve fibers connecting them with the 
sensory and motor areas and with each 


other, and we therefore conjecture that 
their function is to mediate associations 
of stimuli, ideas, or movements; as, for 
example, when you learn that the dinner 
bell means food, or that a red glow from 
the stove means that it is too hot to tour h 
An injury to one of the specialized areas 
labeled in Fig 12 will cause damage to 
the corresponding function; thus a w und 
in the occipital area will reduce or destroy 
vision. When the association areas are 
injured, there is no specific loss, but a 
general decline in mental efficiency. When 
rats learn a maze, for example (cf. Chap. 9), 
no brain operation to cut out a small area 
will destroy the habit. Memory and 


learning are less efficient, however, and 
the decline is proportional to the percentage 
of brain destroyed. From this fact Lashley 
(1929) has derived his theory of equipoten- 
tiality, or the notion that all the assoc jon 
areas have equal value in complex proc- 
esses. While this is a very important point 
for understanding the physical basis of 
psychological processes, the problems w hich 


arise are beyond the scope of an introduc- 
tory textbook. 

The facts of the body schema (represen- 
tation of parts of body on the cortex, Fig. 
5:13), of mass action or equipotentiality' 
in learning, ete., suggest the interesting 
thought that the cortex reproduces in some 
manner the relationships among external 
stimuli. One speculation about this process 
assumes that the brain develops electrical 
fields just as magnets will establish a field 
of force which may take a complex form 
(cf. Fig. 5:14). 

The cerebellum. We should not leave this 
subject without a brief mention of the 
cerebellum (Fig. 5:11). This small knot of 
nerve tissue at the back of the head, almost 
completely overlaid by the cerebrum, has 
many conneetions from the kinesthetic 

1 See page 294. 


receptors. Its function appears to be that 
of coordinating muscle movements; com- 
plex acts like balancing, dancing, swim- 
ming, ete., are especially disturbed by any 
injury to it. The evidence is that it is a 
motor, not a sensory, center; however, it 
must have a continuous inflow of informa- 
tion from the muscles, tendons, and 
joints if delicate eoordinations are to be 
maintained. 


Brain and adjustment. Static homeostasis 
could undoubtedly go on without a brain, 
or at least with a minimum of nerve tissue; 


reflex changes in breathing, heart rate, 
glandular function, and so on, occur with- 
out activity of the higher brain levels. 
Dynamic homeostasis, on the other hand, 
is a cortical function. We must explore 
the stimulus object, decide whether it is 
satisfying or threatening, and plan a course 
of action with regard to it. Most of the 
information used for this comes, not from 
the body senses, but from the distance 
receptors—smell, hearing, and sight. How- 
ever, it has been convenient to introduce 
brain function in connection with the 
somesthetic impulses because of their 
greater simplicity and the neat localization 
they show. From this point on, localization 
becomes less clear, and the higher mental 
processes, such as thinking and reasoning, 
cannot be related to any particular portion 
of the brain. 


The Chemical Senses 


Taste and smell are the senses by which 
we detect our chemical environment. In the 
case of taste, the chemicals must be in 
solution. Dry substances placed on the 
tongue will not elicit a taste sensation until 
the fluids in the mouth have dissolved 
them. On a dry tongue a cube of sugar is 
tasteless until the saliva begins to dissolve 
it. The smell receptors in the nasal cavities 
are sensitive only to chemical substances in 
a gaseous state, The exact chemical struc- 
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tures of the stimuli for both taste and smell 
are not known as yet. The stimuli are 
therefore denoted by object or substance 
names, such as salt and sugar in taste, and 
smoky or flowery in smell. 

Taste and smell are obviously of con- 
siderable homeostatic significance. We have 
noted particularly the role of taste in 
adjusting to dietary deficiencies. Smell 
seems to play an important part in sexual 
arousal and perhaps in other emotions. It 
has been shown (Laird, 1932) that a 
pleasant odor, even though unnoticed, 
biases a person’s judgment decidedly. Un- 
fortunately, we do not know enough about 
the operation of taste and smell to diseuss 
them at any length. 


The Distance Receptors 


The ear and the eye, like all specialized 
sense organs, developed from the primitive 
skin senses of lowly organisms. As we go 
up the evolutionary scale, we get more 
distance sensitivity, and more refinement 
in analysis of the nature of the stimulus. 
Protozoa respond with the same mechanism 
to all stimuli, mechanical, chemieal, ther- 
mal, and optical. Later organisms show 
differentiation of sensitive spots, which 
eventually become receptors for taste, 
smell, hearing, vision, ete. 

The ear is actually stimulated mechan- 
ically, just like the contact receptors in 
the skin. However, an elaborate mechanism 
has grown up around the sensitive nerve 
endings in this case, making it possible 
for the vibrations to be analyzed with far 
greater precision than a skin receptor could 
ever manage. Similarly, the retina of the 
eye is an evolutionary improvement over 
the sensitive spot on the skin of low-level 
amphibia. Instead of reacting simply to 
changes in light intensity, man can analyze 
fine details of visually presented stimuli. 
This is possible because of the cornea, 
lens, and other accessory structures which 
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TABLE 5:3. Comparison of Visual and Auditory 
Senses 


Corresponding Corresponding 
dimension of | dimension of 
auditory visual 
sensation sensation 


Dimension of 
physical stimulus 


| 


Wave length, or fre- | Pitch of Hue or color 
queney of wave sound of light 

Intensity, or ampli- | Loudness of | Brightness of 
tude of waves, | sound light 
amount of energy 

Composition of wave | Timbre 
lengths, purity of 
stimulus 


Saturation 


have developed around the sensitive cells 
themselves. 

The adjustment value of the distance 
receptors is obvious. Dynamic homeostasis 
is possible only if we have advance warning 
of dangers or of possible goal objects. In 
lower animals, smell is a major distance 
receptor, but with man’s assumption of 
upright posture, smell lost some of its 
utility. This has been more than replaced 
by the finer analysis of objects possible 
through audition and vision. 

Both sound and light travel in waves. 
However, the sound waves are counted in 
hundreds and thousands per second, while 
light waves must be figured in trillions per 
second. Sound waves are fairly long; middle 
C has a wave length of 4.34 feet. Light 
waves are infinitesimal; yellow light has a 
wave length of 580 millimicrons, one milli- 
micron (mg) being equal to 0.000001 milli- 
meter. The adequate stimulus for sound is a 
mechanieal vibration in the liquid in the 
inner ear, whereas for light it is some kind 
of chemical action (bleaching) on sensitive 
cells in the retina. Despite these seemingly 
extreme differences, we shall find some 
intriguing parallels in their functions. 

The most striking similarity is found in 
stimulus analysis. Since the physical energy 
arrives in the form of waves, in both cases, 
this analysis produces parallel results. 


Table 5:3 shows this parallel. If we meas- 
ure the amplitude of the stimuli (as in 
Fig. 5:15), we get a stimulus dimension 
corresponding to loudness or brightness. If 
we measure the length of the waves (dis- 
tance from peak to peak), we get a variable 
corresponding to pitch or color. If we 
separate waves as to purity of composition, 
we get timbre or saturation. Thus there is a 
psychological dimension, a variation in 
sensory result, for each physical dimension. 

This correlation is not perfect. For in- 
stance, in vision, brightness is affected 
not only by intensity but also by wave 
length. The eye is more sensitive to yellow 
than to red or violet. A similar variation is 
found in the ear, wave lengths low in 
frequency being less easily heard. 

Another difference is in keenness of 
analysis. The ear is a keen analyzer; most 
people can, with training, recognize the 
harmonies of a sound. On the other hand, a 
red book obstinately continues to look 
red, even though a spectroscope tells us 
that the book is reflecting all wave lengths 
to the eye, the red band just slightly 
stronger than the others. What the eye 
sees is only the dominant wave. A related 
fact is that auditory stimuli, presented at 
intervals of 0.1 second, will be heard as 
separate; visual stimuli at that speed will 
fuse. These differences in analytical preci- 
sion are functions of the sensory mecha- 
nism: mechanical in the ear, chemical in 
the eye. 


Hearing 


Sound waves are produced by vibrations 
of an elastic body, which means almost any 
solid object. A taut string or a tuning 
fork set into vibration carries sound to the 
ears in the form of particles of air which 
strike the eardrum. (Sound waves will not 
travel through a vacuum.) Since air is an 
elastic medium, it is easily displaced by 
the vibrations set up by the fork. As the 
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FIG. 5:15. Sound waves. When a single tuning fork is struck, a smooth sound wave is produced, giving 
a record like curve A. If several forks are struck simultaneously, the curve produced is a complex one, 
as the various waves summate to reinforce or interfere to weaken one another (curve B). This type of 
complex wave can always be reduced to its component simple waves if the pattern is symmetrical, 
Curves D and E show such complex curves; the same note, played by a flute and by a clarinet, gives a 
diff »rent pattern. The fundamental tone is the same, but the overtones are different. This gives each 
instrument its characteristic timbre. Curve C shows the phenomenon of beats, the rising and falling 
sound produced by two tones very close together in wave length. On all such curves, the vertical 
dimension (peak to valley) gives the amplitude of the wave (loudness), and the horizontal dimension 
(peak to peak) gives wave length (pitch). (From Miller, 1937, by permission of The Macmillan Company.) 
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FIG. 5:16. Partial vibrations. When a string is plucked, not only does it vibrate 
as a whole, producing its fundamental tone, but also each half, each third, fourth, 
and so on, will vibrate. These partial vibrations sum with the fundamental, pro- 
ducing the timbre of the instrument (cf. Fig. 5:15). (From Miller, 1916.) 


prong of the fork swings to the right, it 
compresses the adjacent air. When the 
prong swings to the left, it suddenly stops 
compressing and the adjacent air is rare- 
fied, causing a partial vacuum. Meanwhile 
the compressed column has gone on. Now a 
second swing of the fork to the right starts 
another compression which follows the 
first. This wave of compression and rarefac- 
tion can be represented by a line record 
which represents compression as the peak 
of a wave, and the rarefaction as a low 


é 


F 
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FIG. 5:17. The phonodeik. This is an instrument for 
recording the pattern of sound waves on a moving- 
picture film. The megaphone collects the sound waves 
and concentrates their energy on diaphragm (D). 
Attached to the diaphragm is a delicate thread which 
is looped around a tiny pulley and thence is attached 
to a small coil spring. On the pulley is a tiny mirror 
(M). From a light source (L) a beam of light is focused 
on the mirror and reflected from it into a camera con- 
taining a moving film (F). The sound waves shown in 
Fig. 5:15 were recorded by this device. (From Miller, 
1937, by permission of The Macmillan Company.) 


point in the line (Fig. 5:15). From such a 
record the wave length and the amplitude 
of the wave can be determined. 

Tf the fork is struck softly and loudly, the 
frequency (wave length) will be the same, 
but the peaks will be higher for the stronger 
blow. We have already stated that ampli- 
tude is related to loudness, and frequency 
to pitch. However, the human ear can 
pick up only a limited spectrum of fre- 
quencies: the limits are roughly 20 and 
20,000 cycles per second. 

There is another characteristic in the 
sound waves which is significant to experi- 
ence—wave composition. Every object vi- 
brates with its main or natural frequency 
and also with other frequencies (Fig. 5:15). 
Tf there is no clearly audible main tone, but 
rather a mixture of a wide range of fre- 
quencies, we speak of “white” noise—by 
analogy with white light, which is a mixture 
of all common wave lengths. 

There is no such thing as a pure tone, 
though the tuning fork approximates it. 
When a violin string is plucked or bowed, 
or when the piano wire is struck, this sets 
it to pulsate at a rate which varies with 
the size, length, and tension of the vibrator. 
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FIG. 5:18. The ear. The external ear (pinna) serves little or no function in hearing. 
In this drawing it is much smaller than it should be, in proportion to the middle and 
inner ear. Sound waves pass down the auditory canal and strike the eardrum. This 
sets in vibration the bones of the middle ear (malleus, incus, and stapes), which mag- 
nify the vibration and transmit it to the oval window. The fluid within the cochlea is 
compressed and a wave travels up the cochlea (upper dotted arrow) and so back 
to the round window (at the end of the lower dotted arrow). (From Morgan and 
Stellar, 1950, adapted from Hearing and Deafness, edited by Hallowell Davis, 
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Murray Hill Books, Inc.) 


The composition and size of the material 
being constant, we say that the frequency 
will vary with the tension and length. The 
shorter the string and the greater its ten- 
sion, the more rapid is the rate. The string 
shakes as a whole, with the greatest move- 
ment in the center of the string. But the 
string also vibrates in parts; it shakes in 
halves, in thirds, in quarters and fifths, and 
in every possible fraction of the total 
length. The vibrations of the string as a 
whole give the loudest note; it is called the 
fundamental tone. At the same time the 
partial vibrations are heard. As the string 
vibrates in halves its frequency is twice 
the fundamental; in thirds it is three times 
the fundamental, ete. These partials are 
experienced as overtones. The first partial 
Vibration, of course, is when the string 
vibrates in halves, and this is called the 
first overtone. In Fig. 5:16 the partial 
Vibrations sounding the first, second; and 
fourth overtones are illustrated. Note that 


the amplitude of vibration decreases as 
the string vibrates in smaller parts. This 
explains why the fundamental is the most 
intense sound and why the higher partial 
vibrations are difficult to hear. 

A single note played on a musical instru- 
ment results in a complex sound wave. 
When the wave reaches our ears it is heard 
as a single note. The pitch of the note is 
not altered by the addition of these over- 
tones, but the quality or timbre is. Figure 
5:15 shows the same note as played by a 
flute (D) and by a clarinet (E). For com- 
parison, the relatively pure tone of a 
tuning fork (A) is included. The difference 
in auditory quality is due to the difference 
in overtones. The fundamental is the same 
in all three cases, but the partials are 
different. The unanalyzed complex wave is 
a summation of the wave motions of its 
components. 

Physicists, in the study of sound waves, 
prefer to make them visible to the eye. This 


162 COGNITION 


Malleus Incus 
Middle ear 


Oval window 


yam 
ini 


Round window 


—» Scala vestibuli 


o L——— 
a) 


Scala tympani 


Helico- 
N trema 


WA 
— 


FIG. 5:19. The cochlea uncoiled. The arrows show more clearly than Fig. 5:18 the 
path of transmission of sound vibrations. (From Krieg, 1942. Reprinted by per- 


mission of The Blakiston Company.) 


is done neatly by an instrument called the 
phonodeik (Fig. 5:17). 'The wave patterns 
shown in Fig. 5:15 were recorded by this 
device. 

The auditory receptors. The essential 
organ for hearing is located in the cochlea, 
a part of the inner ear which looks like a 
snail shell of two and three-fourths turns. 
The ear has, however, an elaborate acces- 
sory mechanism. These accessory organs 
act as collectors and transmitters of the 
sound waves. The funnel-shaped pinna, 
commonly called the ear, is movable in 
animals and points toward the source of 
sound. The opening penetrating the head 
is the external meatus, or auditory canal, 
which ends at the tympanic membrane, or 
eardrum. All this constitutes the outer ear. 
On the inner side of the eardrum is the 
middle ear. It contains a transmission belt 
of bones known as the hammer, the anvil, 
and the stirrup. The air compression on the 
eardrum is transmitted to these bones; the 
stirrup is attached to the oval window in 
the wall opposite the eardrum in the middle 
ear. The middle ear also has an opening 
to the outside air through the Eustachian 
tube which leads to the pharynx behind the 
nose (Fig. 5:18). 


The eardrum is connected with the inner 
ear by means of these bones and the oval 
window. This window is a membrane which 
is in direct contact with the cochlea at its 
base. Within the coiling configuration of 
the cochlea is a spiral passage, like a wind- 
ing staircase, and the passage grows wider 
as it mounts. The staircase divides the 
snail-shell cavity into two sections which 
are filled with liquid. This stair 
ribbon dividing the canal as it coils to the 
apex is a membranous structure known 
as the basilar membrane. This membrane is 
attached to a bony shelf which coils around 
the core, and to the outer wall, by muscles 
known as the suspensory ligament. 

Figure 5:19 depicts the cochlea partly ex- 
tended to show the double canal, the upper 
one being the vestibular canal and the 
lower the tympanic canal. Separating the 
two canals is the basilar membrane; and 
this membrane itself forms the base of a 
smaller, triangular-shaped inner canal, 
known as the cochlear canal. In effect, then, 
the cochlea is divided into three canals, the 
innermost of which contains the receptors. 

Figure 5:20 presents a detailed diagram- 
matic cross section through the cochlea 
showing the superstructure on the basilar 
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FIG. 5:20. The organ of Corti. This is the essential mechanism for hearing. The 
auditory nerve enters at left and branches to the hair cells which are the sensory 
receptors. It is assumed that distortion of the basilar membrane, the layer upon 
which this mechanism rests, exerts pressure upon the hair cells, and these transmit 
impulses to the brain which are interpreted as sound. (From Rasmussen, 1943, by 
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membrane. The most important structure 
is the organ of Corti which contains the 
vibration-sensitive hair cells, divided by a 
tunnel into one row of inner cells and three 
rows of outer cells. These hair cells and 
their nerve endings form the primary 
receptor mechanism. Over the hair cells, 
unlabeled in the diagram, is the tectorial 
membrane against which the hair cells are 
said to press when the basilar membrane is 
activated. The basilar membrane consists 
of transverse fibers, analogous to & coiled 
pathway formed by ropes or strings laid 
across the path. All these structures are 
very small. The cochlear canal is only 
about 2 mm. in diameter. 

How does the ear work? We know quite 
Well what is transmitted to the inner ear; 
but precisely how the receptor cells are 
activated is still in the realm of specula- 
tion. The vibrations of air which strike the 
eardrum are transmitted and amplified by 
the bony transmission system of the middle 
ear. These bones are arranged to act as à 
lever. The amount of amplification is 


roughly correlated with the ratio of the 
area of the effective eardrum to the area 
of the stirrup. Amplification as high as 30 
to 1 has been estimated by some authori- 
ties. (These bones are said to serve another 
important function. They are so arranged 
geometrically that the amount of extrane- 
ous sound that could be picked up through 
bone conduction in the head is at a mini- 
mum.) As the eardrum vibrates, it pushes 
the stirrup against the oval window. The 
piston action on the oval membrane agi- 
tates the liquid in the vestibular canal. The 
liquid flows along this canal to its apex 
where there is an opening, and then down 
the tympanic canal to the round window 
which is an elastic membrane similar to 
that in the oval window. When the oval 
window is pushed in, the round window is 
forced out. Thus the agitation at the oval 
window is conversely reflected at the round 
window. This agitation or pressure on the 
liquid selectively affects the basilar mem- 
brane and its receptor cells; a sensory 
process is set up which is communicated 
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over the auditory nerve to the higher cen- 
ters of the brain. Just how the attributes of 
the sound wave are selected out must be 
postponed until later. 

The Eustachian tube plays little part in 
essential stimulation. It is simply an air 
tube joining the middle ear with the throat. 
The lower end of the tube is normally 
closed. However, it opens during the act 
of swallowing, thus serving to equalize any 
difference in air pressure that might happen 
to occur on the two sides of the ear- 
drum, and so preventing damage to this 
membrane. 

What do we hear? We hear tones and 
noises. Tones are due to periodic vibrations; 
noises to aperiodic or unsystematic mix- 
tures of sound waves. We usually hear the 
dominant frequency or the fundamental, 
which gives us the pitch of the sound. Over- 
tones do not affect the pitch but give us a 
change in the quality of the sound which 
we call timbre. We also hear sounds varying 
in loudness. Under certain conditions (when 
the frequencies of the sound waves are 
close together) we hear beats. The piano 
tuner detects the off key by comparing 
it with a standard fork. If the key is off by 
one vibration, there is a rise and fall in the 
sensation once in a second. If the key is 
badly out of tune, say 10 vibrations, there 
will be a ripple in the sound at the rate 
of 10 per second, ete. After a difference of 
about 50 vibrations per second, the beat 
smooths out. 

We sometimes hear sounds which are 
not in the external environment. Under 
favorable conditions two sounds set off 
simultaneously produce, in addition to the 
fused mixture, a soft sound whose fre- 
quency is the sum of the two sounds. These 
are called summation tones. Sometimes dif- 
ference tones are heard. A good demonstra- 
tion of difference tones consists of a series 
of steel bars of 3,000; 3,100; 3,200; 3,300; 
3,400; 3,500 vibrations per second. The 
difference between the steps is 100 vibra- 


tions. If any two bars are struck in succes- 
sion, a low hum is heard. If all the bars are 
sounded in succession, the hum is more 
audible. This hum is at 100 vibrations and 
is called the difference tone. Difference 
and summation tones are believed to be 
due to secondary vibrations in the bony 
transmission system. 

We also hear consonance and dissonance. 
Consonance is the amount of fusion of two 
sounds. Fusion is based on the ratio of the 
frequencies of the two waves. If the fre- 
quencies are the same, we get unison. The 
ratio of 2 to 1 is the octave relation which 
also gives a fused unitary note. The state- 
ment has been made that, when tones are 
sounded together, the ratio of whose fre- 
quencies can be expressed only in large 
numbers, an unpleasant effect is produced. 
But culture and training are important in 
judgments of consonance and dissonance. 

What we don’t hear. We do not hear 
sounds below about 20 vibrations per 
second, nor those much more than 20,000 
per second. Ordinarily we do not hear the 
overtones specifically, but we do hear them 
if we are set to detect them. Many tones 
are not heard because they are masked by 
other tones. Thus a loud tone will mask a 
soft one, and, in general, low-frequency 
sounds mask high frequencies. The fact of 
masking has led to a way of measuring the 
loudness of sounds. Suppose that we wish to 
state objectively the loudness of a riveting 
hammer. The measuring rod is a sound 
source which approximates the pitch level 
of the riveter. This source is calibrated in 
decibels. It is set at a loudness which masks 
the riveting noise, then gradually reduced 
until the riveting sound is just unmasked. 
At this point the rivet is as loud as the 
standard. Figure 5:21 is a chart depicting 
the loudness and pitch characteristics of 
various sounds. 

The Weber law for loudness. The deriva- 
tion of the acoustical engineer’s unit of 
loudness, the decibel, is psychologically 
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FIG. 5:21. Summary of the facts of human hearing. The horizontal scale shows the rela- 


tion of musical pitch to 


frequency of sound waves. The vertical scale is calibrated in 


decibels, Some typical sound sources are listed on the left margin. The irregular curve 
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minal threshold. The central area indicates the pitch-loudness characteristics of normal 
conversations and music. (Courtesy of the Maico Co., Inc.) 


interesting because it is based on a psy- 
chological measurement of sensation. Thus, 
if two tuning forks of the same pitch are 
compared for intensity, it will be found 
that a just noticeable difference requires 
that one stimulus to be 26 per cent more 
than its mate, over a certain range of 


intensities. It has been shown that, from 
36 decibels on, the Weber fraction is prac- 
tically constant (see page 141). The frac- 
tion here is about 9 per cent. However, this 
value was obtained under the best labora- 
tory conditions. Under ordinary conditions, 
a 26 per cent change in intensity is the 
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smallest change in energy level that can be 
heard. This change of 26 per cent alters 
the level of intensity 1 decibel. Since the 
average increase in power detected by the 
ear is 26 per cent, 10 intermediate steps 
between two stimuli would mount roughly 
in this fashion: if the lesser stimulus had a 
value of 100, then the next step would have 
an absolute-intensity value of approxi- 
mately 126, then 26 per cent of that, or 
roughly 155, then 195, 245, 325, 400, 500, 
625, 800, and 1,000. In 10 just noticeable 
steps, we find that the power has increased 
10 times the starting point. The increase is 
geometrical. Ten such steps are defined as a 
bel. Each separate step therefore represents 
a decibel, or a tenth of a bel. In Fig. 5:21 
the chart shows that the various typical 
noises are so many decibels above the 
faintest audible sound. Thus a low whisper 
is 10 decibels above this reference point, 
and a vacuum cleaner, 50 decibels. 

The Weber law is approximated in 
pitch discrimination above 1,000 cycles 
per second. Man is very sensitive to differ- 
ences in pitch. A difference of only 3 
per cent is discriminated successfully 
over most of the frequency range. It is 
estimated that, at favorable intensity 
levels, 1,500 steps of pitch, 1,500 separate 
tones, are distinguishable. 


Theories of Audition 


While we have a tremendous variety of 
facts regarding the auditory sensations, we 
know relatively little about the precise 
process which converts vibration in the 
inner ear to nerve impulses along the 
auditory nerve. For that reason, our dis- 
cussion of the auditory process must be 
conducted in terms of theories, with some 
occasional facts to support them. 

For a long time men have speculated 
about the process of hearing. Some of the 
early conceptions have considerable merit; 
but in the last few decades our knowledge 


about nerve conduction has advanced so 
much that the older conceptions must be 
remodeled to fit the new facts of nerve 
propagation. Therefore, it is necessary to 
to introduce the discussion on auditory 
theories with a look at these facts. 

The nerve impulse. The resting sensory 
neurone can be activated by any stimulus 
which reaches its absolute threshold. (This 
varies, of course, for different senses.) Once 
this threshold value is reached, the neurone 
fires, or sends an impulse along its axone to 
the synapse. The discharge is of maximum 
strength regardless of stimulus strength; 
that is to say, the neurone works on an 
all-or-none basis. The all-or-none law will be 
found significant in our analysis of auditory 
and visual processes. 

The nature of the nerve discharge is 
electrochemical. No energy is derived from 
the stimulus itself; all the energy comes 
from food substances stored in the cell 
body. With a galvanometer we can detect 
a wave of negative ionization passing along 
the axone; this is the nerve impulse, to the 
best of our knowledge. Heat is also pro- 
duced by the discharge—in microscopic 
quantities, of course. The maximum speed 
with which the impulse moves along a fiber 
seems to be 120 meters per second (a little 
less than 400 feet per second). 

After a neurone has fired, it cannot be 
activated again for a short interval of time, 
no matter how strong the stimulus. This 
is called the absolute refractory period; it 
may run to as much as 0.001 second. After 
the absolute refractory period comes a 
period during which the neurone can be set 
off by an excessively strong stimulus; this 
is the relative refractory period. It may last 
as long as 0.002 second. 

The all-or-none law means that strength 
of stimulus does not affect the strength of 
the nerve impulse. However, the relative 
refractory period operates to let a strong 
stimulus send through more frequent im- 
pulses as compared with a weak stimulus. 


(A strong stimulus will reexcite the neurone 
earlier in the relative refractory period.) 
The absolute period, of course, sets a 
ceiling on the number of impulses that can 
travel over a fiber per unit of time. 

If we are exciting a neurone electrically, 
the time during which the current flows is 
important. Even a very strong stimulus 
may not set off the impulse if the time is 
too short. The minimum excitation time 
of a neurone is known as its chronaxie. Very 
high frequency currents may not affect 
us by virtue of the fact that the current is 
on for less than the chronaxie period. 

What has all this to do with the problem 
of hearing? Just this: these facts set some 
very drastic hurdles for theories which 
attempt to explain how sound vibrations 
get converted into impulses giving rise to 
auditory sensations. These problems did 
not arise in connection with somesthesis 
and the chemical senses because the ques- 
tion of high-speed vibrations did not enter. 
While the skin is sensitive to vibrations, it 
cannot deteet anywhere near the number 
of vibratory rates which can be distin- 
guished in audition. Thus the facts on 
nerve conduction set up a major road block 
for sensory theory only when we get up to 
the complexity of audition and vision. 

Resonance theory of hearing. Near the 
end of the last century two men made 
significant syntheses of previous knowledge 
of the auditory mechanism, and first stated 
what turned out to be the opposed concep- 
tions of auditory theory. Helmholtz likened 
the basilar membrane to a piano keyboard 
and came out with a resonance theory in 
which the individual fibers in the membrane 
were excited sympathetically by the sound 
wave. Thus each fiber has a specific energy 
of its own, corresponding to à definite 
musical pitch. (Sympathetic vibration is 
easily demonstrated by sounding a tuning 
fork over the strings of a piano. The string 
having the same frequency as the fork will 
sound with the fork.) On the other hand, 
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Rutherford supposed that the ear works 
like a telephone receiver. He assumed that 
the hair cells of the organ of Corti faithfully 
reproduce every pattern of sound. Theo- 
retically, a single hair cell could mediate 
all the auditory sensations if it could pick 
up a vibratory pattern, duplicate it, and 
transmit it along the auditory nerve. This 
would assume that the hair cell could 
vibrate at all different sound frequencies, 
and hence is known as the frequency theory. 

The resonance-place theory. Helmholtz’s 
conception failed to stand up on two counts. 
He explained frequency as a correlate of 
the position of a fiber on the basilar mem- 
brane. Since the fibers were short at one 
end and long at the other, he attributed low 
frequencies to the latter and high fre- 
quencies to the former. The cochlear duct 
is such a tiny thing that the differences in 
length were not sufficient to account for 
the pitch range. However, by assuming 
that the fibers were under different tension 
at the appropriate ends, this matter of 
fiber size was somewhat overcome. Recent 
work indicates, unfortunately, that the 
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FIG. 5:22. Cortical localization of pitch. The reso- 
nance-place theory seems to be supported somewhat 
by the fact that different sound frequencies set off 
activity in different cortical areas, suggesting a simi- 
larity to body representation on the cortex (Fig. 5:13). 
In the dog, electrical recordings show that different 
parts of the basilar membrane are connected to corti- 
cal areas as shown here, giving a spatial representa- 
fion of the pitch scale. The dog also shows the two 
areas for "low" and "high" sounds which are separate 
from the more finely differentiated upper area. 
(From Adrian, after Tunturi, 1944.) 
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basilar membrane and the whole cochlear 
duct, which contains a viscous fluid, is 
relatively elastic and so is not under the 
degree of tension necessary for the theory. 
The basilar membrane is stiffer at the base 
than at the apical end, but it is charac- 
terized by elasticity rather than tension. 
This fact creates difficulty for a resonance 
theory. Furthermore, Helmholtz explained 
loudness as being due to the intensity of 
vibration of the fiber. We now know that, 
because of the all-or-none law of nerve 
conduction, intensity of the stimulus does 
not incite a more intense response in the 
neurone. 

Interestingly enough, although Helm- 
holtz erred in details, he was essentially 
correct in asserting that pitch determina- 
tion depended on the place in the basilar 
membrane where vibration was picked up. 
There is considerable evidence that differ- 
ent parts of the membrane give rise to 
differing pitch sensations. For instance, 
guinea pigs exposed continuously to loud 
low tones show degeneration at the broad 
end of the membrane on post-mortem 
examination. In men who have worked in a 
boiler factory, similar areas of injury have 
been reported. Hence the original resonance 
theory has given way to the so-called place 
theory. 

The most acceptable place theory today 
conceives the basilar membrane, in effect, 
like a tongue sticking into a tube of water. 
When the liquid is agitated by the piston- 
like action of the stirrup on the oval win- 
dow, a traveling wave is set up in the 
membrane of a peculiar kind. This wave 
arrives at a maximum in a particular region 
of the membrane, depending on the fre- 
quency of the sound. In this region the 
membrane bulges to its maximum and 
stimulates the hair cells on it, which in 
turn pass the impulse along to the auditory 
nerve. This conception involves the hydro- 
dynamics of water pressure on the mem- 
brane, in producing a traveling bulge. Ac- 
cording to the theory low frequencies set 


up the maximal bulge near the top of the 
cochlea and high frequencies near the base. 
This conforms with Helmholtz’s gradient, 
but the bulges stimulate areas and not 
specific fibers. 

The frequency theory. The frequency 
theory seems automatically eliminated by 
the fact that the refractory period limits 
the number of impulses passing through a 
nerve. It is claimed that individual fibers 
cannot respond more than 500 to 800 times 
a second. Therefore, how would it be possi- 
ble for a nerve to register frequencies in 
terms of thousands of vibrations a second? 
Wever and Bray tackled this problem, and 
they have demonstrated that somehow 
the auditory nerve transmits frequencies 
at least as high as 5,000 per second. They 
placed electrodes on the auditory nerve of 
a cat and then led the wires into another 
room where they were connected with a 
radio amplifying system. Speech, directed 
to the cat’s ear, was clearly reproduced by 
the amplifying system in the other room. 
This experiment lent support for the fre- 
quency theory at least up to 5,000 vibra- 
tions. In order to explain this phenomenon 
without contradicting the law of the 
refractory period in nerve propagation they 
proposed what is now known as the volley 
theory. 

This theory invokes the use of the num- 
ber of fibers firing to explain both pitch and 
loudness. Intense stimuli stimulate many 
fibers; so, in general, the number of fibers 
stimulated has been accepted as the neuro- 
logical correlate for the intensity attribute 
of the stimulus. Loudness therefore is a 
function of the nwmber of active fibers. How 
about quality or frequency, then? Suppose 
that we beat a drum with one hand at a 
definite rate per second. Now the frequency 
of impulses can be doubled by beating with 
both hands at the same rate, but alter- 
nately. If we had four hands, we could 
double the rate again, with each hand still 
at constant speed. Now, if we imagine a 
sound of fairly high frequency to affect 


Sns 


several nerve fibers, but these fibers start 
firing at different times, because of different 
chronaxies, the end result on the target 
would be a summation of the impulses 
reaching it at the same time. In this man- 
ner a charge of 5,000 per second could be 
attained if the firing squad is adequate. 
The particular formulation of such a syn- 
chronous firing by nerves, as developed by 
Wever and Bray, is the volley theory. 

The volley theory explains pitch by 
assuming that groups of neurones, firing 
in a synchronized alternation like that 
illustrated, can transmit high-frequency 
patterns to the brain. Intensity is also 
explained by increasing numbers of fibers, 
but in this ease they would fire simul- 
taneously. Four neurons, for example, 
might give a weak tone of a stated pitch. 
Another squad of four would give more 
intensity, three squads still more, and so on. 

The volley theory, as sketched here, can 
deal with pitch and intensity within limits. 
The facts available seem to limit the pitch 
ceiling to 5,000 vibrations per second, 
however, and we know that normal hearing 
goes up to about 20,000 vibrations. At this 
point it seems essential that we bring in 
the place theory and assume that there are 
differences in pitch sensitivity of different 
parts of the basilar membrane. Although 
it is probably more complicated than this, 
we could sketch a solution by saying that 
the volley theory can handle a range of 
5,000 vibrations; so all we need to do is 
divide the basilar membrane into four parts, 
handling successive steps of 5,000, and we 
would cover the entire range of 20,000 
vibrations. At least, the facts of nerve 
conduction seem to force us to the conclu- 
sion that both volley and place theories are 
necessary to a complete account of the 
hearing process. 


Hearing and Speech Reception 


On Fig. 5:21 was charted the normal range 
for pitch and intensity of human speech. 
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TABLE 5:4, Approximate Frequency Character: 
istics for a Few Vocal Sounds 
(Based on Woodworth, 1938) 


Normal frequency 
in vibrations 


Spoken sound per second 
m, n, g... RE OTRO Ead c1 250 
WAGE an tFue). acre eins rs 325 
oo (as in book). 420 
o (as in roll)... . 450 
aw (as in jaw). 730 
a (as in father). 950 
a (as in bat).. 1,800 
e (as in ten).. 1,900 
i (as in tin)... 2,200 
i (as in machine).... 2,500-3,000 
A T DE ROO E TIUS US 5,000-9,000 


This gives us some guide as to the practical 
significance of a wide range of clear recep- 
tion. Even more interesting, perhaps, is 
Table 5:4, which shows the characteristic 
vibration frequencies for different speech 
sounds (these will differ, of course, for 
individuals, but the ranking shown remains 
rather constant). 

The clearness with which speech can be 
received, e.g., over the phone system in an 
airplane, depends on the signal-to-noise 
ratio. That is, the speech must be more 
intense than the background noise by at 
least 1 j.n.d. In studies on this problem, it 
has been found that the high-frequency 
sounds contribute more to comprehension 
of the message than the low-frequency 
sounds. Thus communication systems which 
must function with a high background noise 
level often amplify the high frequencies 
more than the low ones. Similarly, hearing 
aids for persons with impaired hearing are 
usually devised to amplify the high fre- 
quencies; this is especially true for older 
people, who suffer a selective loss of sensi- 
tivity in the upper ranges. 


Vision 
Most people value vision more than any 
other sense. It is a source of enjoyment, as 
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well as a guide for the most precise kinds of 
adjustments. It is unexcelled as a distance 
receptor for identifying objects which may 
satisfy motives or threaten injury, although 
both hearing and smell make important 
contributions in these respects. Because 
of its importance and complexity, psy- 
chologists have found it a particularly 
fascinating field for research; unfortunately, 
we can sketch only a few basic facts about 
it in this introductory approach. 

The structure of the eye. The eye has 
been compared with a camera (Fig. 5:23). 
The outer covering is the hard, protective 
sclerotic membrane. Inside this is the choroid 
coat which provides the dark lining for the 
eye. At the front the sclerotic coat bulges 
forward and, becoming transparent, forms 
the cornea. The cornea receives light rays 
into the eye and helps to focus the image, 
for it has a curved surface. And the choroid 
coat gives place at its front to the iris 

Vitreous humor 
Conjunctiva 


Suspensory 
ligament 


FIG. 5:23. The eye as a camera. The diagram shows 
the essential parts of the eye structure (upper figure). 
Light rays from an object (arrow) pass through cornea, 
pupil, lens, and so to a focus on the retina. Note that 
the image will be upside down and reversed as to 
left and right. The fovea is the area of clearest vision; 
the blind spot is at the point where the optic nerve 
leaves the retina. The lower figure shows the com- 
parable functioning of a camera. (From Scientific 
American.) 


muscle, the pigment of which colors the 
eye. A round hole in its center, called the 
pupil, is the adjustable diaphragm of this 
camera, its size being regulated by iris 
muscle fibers. Back of the pupil is the lens, 
which serves the same function as the lens 
of the camera. The lens of the eye, how- 
ever, may bulge and become thicker by 
the action of the ciliary muscle to which it 
is attached, or it may be pulled thin. The 
action of the ciliary muscle in flattening 
the lens, or in causing it to thicken, thereby 
adjusts the eye for far and near vision. The 
space in front and in back of the lens is 
filled with a transparent jellylike fluid 
which keeps the eye in its normal spherical 
shape. 

All these are accessory structures, just 
as the eardrum, middle ear bones, ete., were 
accessory to the basilar membrane, the 
essential organ of hearing. The sensitive 
cells for vision are also located in a mem- 
brane, lining the back of the eyeball, the 
retina. Here the visual neurones are acted 
upon by light waves and impulses are 
transmitted to the brain. The cornea, the 
pupil, the lens, the intervening watery 
fluid, and the six muscles attached to the 
sclerotic coat which move the eye make up 
the accessory appendages. The muscles 
move the eye in the direction of the light, 
which is then transmitted and focused on 
the retina by the accessory mechanisms. 
The retina is the sensitive photographic 
plate of the eye. The image formed on this 
plate is the effective stimulus for vision. 
An understanding of the retinal structure 
is essential to theories of vision. 

The retina. The retina is a complicated 
nervous structure about as thin as a sheet 
of paper. It lines the back half of the eye, 
next to the dark pigment surface of the 
choroid layer, but it is not attached to the 
choroid layer. It is suspended in a fluid. 
Actually, the retina is an extension of the 
brain into the eye. The membrane is formed 
of layers of nerve cells perpendicular to the 
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FIG. 5:24. Microscopic structure of retina at the fovea. The cones are densely 
packed here (heavy black figures). Rods are rare here, thicker as we move 
from the fovea to the edge of the retina. Note that light enters from below and 
must pass through the various structures (capillaries, neurones, etc.) to reach 
the rods and cones. The back of the eyeball is at the top of the diagram. (From 
Polyak, 1941, by permission of University of Chicago Press.) 


choroid coat. The innermost cells are next 
to the choroid layer and because of their 
shape are called rods and cones. These rods 
and cones are the photoreceptors of the 
eye. For us to see light, these cells must be 
stimulated. The cells toward the front of 
the eye connect with nerve fibers which run 
on the surface of the retina, then out to the 
optic nerve and the brain. Thus light enter- 
ing the eye through the pupil must, un- 
fortunately, traverse the retina to reach 
the sensitive layer of rods and cones. The 
retina has therefore been likened to a 
transparent carpet, lying upside down on 
the floor, the pile of the carpet correspond- 
ing to the rods and cones. 

The rods and cones are intermixed except 
at the fovea, a little depression in the retina, 
straight back from the pupil, where only 
cones are present. The rod-free fovea is 
about 1 mm. in diameter. It is the area of 
clearest vision. Figure 5:24 is a section of 
the human retina at the foveal area. In the 
edges of the figure a few rods are seen as 
straight lines. The cones in the foveal pit 
are not so bulky as they are away from it. 
In Fig. 5:25 are samples of typical rod and 
cone cells and their connecting neurones. 

The retinal image. Several interesting 


psychological problems derive from the 
nature of the retinal image, although most 
of them belong to the treatment of percep- 
tion rather than sensation. However, let 
us note these points: (1) The retinal image 
is upside down. As you can readily see from 
Fig. 5:23, the light rays from the lower 
part of an object must strike the upper half 
of the retina, and vice versa; similarly, left 
and right are reversed. (2) It is impossible 
to have a straight-line image on the retina, 
because its surface is curved over the inside 
of a sphere. (3) It is impossible to have 
three-dimensional images, since the retina 
is a thin film. (4) The size of the retinal 
image of an object is constantly changing 
as we move nearer to it or farther from it; 
shape will also change as we change visual 
angles. The intricate complexity of the 
sensory and brain processes is suggested 
by the fact that none of these conditions 
seem to hamper our effective use of vision 
to any extent. 

The visual stimulus. The adequate stimu- 
lus to the rods and cones is light. Pressure 
and electricity are inadequate stimuli; if 
applied, they result in reports of light 
flashes. Like sound vibrations, light waves 
differ in wave length or frequency, ampli- 
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FIG. 5:25. Rods and cones, the essential sensory elements in vision. 
Layer | includes the rods and cones; Il, nuclei and axones of rod and 
cone cells; Ill, IV, interconnecting neurones within the retina (note that 
several rods join a single neurone, while the cones vsually have indi- 
vidual continuation neurones); V, VI, beginnings of fibers which go to 
optic nerve and brain. Light rays enter at top, go down through this 
tangled mass to reach the sensitive cells, Back of the eyeball is at 
bottom. (From Krieg, 1942. Reproduced by permission of The Blakiston 


Company.) 


tude or intensity, and composition or 
purity. Variations in frequency give rise to 
sensations of hue; variations in intensity 
are experienced as brightness; and varia- 
tions in purity of wave composition are seen 
as changes in saturation. 

Ordinary daylight is a mixture of most 
wave lengths from 400 to 750 my in length. 


Tt can be separated by passing a narrow 
beam of light through a prism. The cor- 
respondence of hue to wave length is in- 
dicated by Fig. 5:26, in which the spectrum 
is shown from violet, the hue corresponding 
to the shortest visible waves, to red, stimu- 
lated by the longest visible waves. Within 
the limits of modern printing, this shows 
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FIG. 5:26. Hue and wave length. When Newton passed light through a prism, he bent dif- 
ferent wave lengths by different amounts, This gives us the familiar rainbow or spectrum 
from violet to red. Above the spectrum are shown the sensitivity curves of the normal eye 
to blue, green, and red, based on the assumption that there are three sensitive elements in 
the retina which respond maximally to one or another of these colors. (From College Physics, 
by Weber, White, and Manning, McGraw-Hill Book Company, Inc., 1952.) 


how, as wave length changes, there is a 
gradual shift in the sensed quality of the 
light! 

It. is apparent that such studies require 
elaborate apparatus for providing the 
closest possible approximation to a pure 
wave-length stimulus. Probably there is 
no such, just as there is no pure sound 
wave, but suecessive approaches are being 
developed. One of the more successful of 
such devices is that developed by J. B. 
Cohen and shown in Fig. 5:27. This ap- 
paratus starts with light filtered through a 
gelatin filter, so that it looks monochro- 
matie to the naked eye. This is passed 
through a prism, behind which is a narrow 
slit, so that only a few wave lengths can 


! Note that there is no true purple in the spec- 
trum, However, if the band of Fig. 5:26 were coiled 
around to make a circle, we should leave a little 
space between the red and the violet, and treat 
purple as a mixture of these hues, 


get through. This beam is then reflected 
from a spherical mirror and along a lucite 
tube to the objeetive at which the subject 
is looking. By an ingenious arrangement of 
templates, Cohen ean produce visual stimuli 
which are combinations of wave lengths 
which could never occur in nature. 

Attributes of visual sensation. The three 
attributes of visual sensation, then, are 
hue, brightness, and saturation. These are 
related within each category and between 
categories, in a systematic way. Figure 
5:28 shows the color cone which summarizes 
these relationships concisely. 

The vertical axis depicts the range of 
brightness from black to white (or, from 
zero brightness, black, to maximum bright- 
ness, white). White is depicted at the cone 
apex because all colored lights, if suffi- 
ciently bright, look white. Likewise with 
decreasing intensities colors look darker 
and approach a black. 
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FIG. 5:27. Colorimeter. Dr. J. B. Cohen at the controls of the apparatus he 
developed for presenting light of carefully defined wave composition to the 
subject (observing at eyepiece). Colors of any predetermined wave composition 
can be presented, or any color can be analyzed into its wave pattern, by the 


device. (Courtesy of Dr. J. B. Cohen.) 


The circle in the middle of the system is 
the hue circle. Along this circle the hues 
are arranged in spectral order, with the 
purples between red and violet. The colors 
on the circle are as pure as they can be, that 
is, there is less admixture of other wave 
lengths. That is why the cone circle is 
maximum at this point. 

From the circumference of the circle a 
line can be drawn to the vertical axis from 
any point on the circumference. In the 
diagram one line is drawn from red. This 
line identifies the dimension of saturation. 
The red on the circumference is pure. This 
red becomes less saturated as it approaches 
the brightness axis. What happens is that 
red loses its purity and looks more gray 
as the gray point (the vertieal axis) is 
approached. When the axis is reached the 
red is completely desaturated and becomes 
a medium gray. Loss of hue, or desatura- 
tion, also takes place on all the cone circles 


below and above the largest eireumference 
Above it the colors are brighter as they 
progress toward the apex of the cone, but 
brightness is attained at the expense of 
purity of the color. Below the great circum- 
ference, purity of the hue is lost with in- 
creasing darkening or shading of the hues. 
This solid depicts the fact that any color 
can be specified in terms of hue, brightness, 
and saturation. The system is quantitative 
in terms of all three variables. 

The total number of separate visual 
experiences (distinct sensations) possible 
is very great. Since we have not only varia- 
tions in brightness and hue, but their 
fusion in the various tints and shades (pink, 
maroon, ete.) which vary in saturation, a 
conservative estimate puts the total at 
more than 300,000. This is roughly com- 
parable with the number of auditory 
sensations possible, with this difference: 
the ear can analyze complex mixtures, 
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whereas the eye cannot. Thus each visual 
sensation has a certain unique quality, 
which is not so true in hearing. 


The Visual Receptors 


We have already noted that the retina 
contains two kinds of sensitive neurones, 
the rods and cones. It would be most satis- 
fying, from the point of view of scientific 
psychology, if the rods would prove to be 
sensitive to variations in amplitude, and the 
cones to variations in wave length of light 
stimulus, Unfortunately, the situation has 
some elements of this solution, plus a 
variety of complicating factors. Let us 
examine some of the facts on rod and cone 
function. 

The duplicity theory of vision. The retina 
in effect is a duplex visual system. The rods 
function in night vision; the cones in day- 
light. Under night conditions the fovea is 
practically a blind area. That is why some 
stars cannot be seen when looked at directly 
but become visible if one focuses his eyes a 
little to one side, thus allowing the light 
from the star to fall on areas off the fovea. 
In such areas rods predominate. Nocturnal 
animals such as bats and owls have only 
rods in their retinas, Such animals are 
relatively blind in daylight but see extra- 
ordinarily well in twilight and at night. 
Although humans and diurnal animals have 
both rods and cones, under certain condi- 
tions the rod and cone functions ean be 
separated. 

The visual field. One way to separate rod 
and cone vision is to move a colored stimu- 
lus slowly into the visual field, keeping the 
eyes focused straight ahead. Small buttons 
of various colors are used for this purpose. 
At the extreme edge of the field, the button 
will first be sensed as a blurry, colorless 
patch. At this point it is reflecting light to 
a retinal area with few cones and many 
rods, (It is blurred because of a number of 
physiological factors operating at the 


periphery.) As the colored button slides in 
toward the center, it will first become more 
clearly defined as to shape, and then will 
take on color. The point at which hue is 
first sensed corresponds fairly well with 
the outer distribution of cones in the 
retina, À normal visual field, as plotted by 
perimeter, is shown in Fig. 5:29. The signif- 
icance of the difference in range for the 
four primary colors will be discussed later, 

Shifts in illumination. A spectacular 
demonstration of rod and cone vision is 
the shift in brightness of colored objects 
during the transition from daylight to 
twilight. In daylight, yellow flowers are 
the brightest, and reds look brighter than 
blue. In twilight, the blues are brighter than 
the reds, and the high brightness of yellow 
gives way to green. This shift in brightness 
from the red toward the blue end of the 
spectrum with decreasing light is known as 
the Purkinje phenomenon, from the physi- 
ologist, Purkinje, who observed this shift 
of color brightnesses over a hundred years 
ago. In terms of the duplicity theory this 
shift in brightness is explained by the 
dominant role of cones in daytime vision 
and of rods in night vision, with both rods 
and cones functioning at twilight. 

If patches of colored light are observed 
in a dark room over a period of time, the 
patches looked at directly (foveally) tend 
to be seen as colored. The patches off the 
fovea tend to bleach out and dre seen as 
dazzling white blurred spots. The blues and 
greens bleach out very rapidly; yellow and 
orange persist longer, and red hardly 
bleaches at all. This is explained on the 
ground that the rods are least sensitive to 
red and most sensitive to green and blue. 

The differential sensitivity of the rods 
and cones to spectral lights has been 
studied quantitatively. The sensitivity for 
the fovea, or cones, shows the greatest 
sensitivity for a greenish-yellow hue, or 
554 my. From this maximal point the 
sensitivity declines rapidly and approaches 
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FIG, 5:29. Color zones in the retina. This figure shows the distribution of color 


sensitivity in the normal e 


red, and green in successively narrower limits. 


zero at the ends of the spectrum. Since the 
rods respond only when the light striking 
the retina is very weak, a sensitivity curve 
for the rods can be obtained by the same 
method as for the cones, only using a much 
weaker light standard, and one which is 
arge enough to fall on the rods surrounding 
the fovea. The rod-sensitivity curve has the 
same shape as the cone curve, but its 
maximal sensitivity is displaced toward the 
lue end of the spectrum. The maximum is 
at 511 my, or yellowish-green. 'The entire 
curve is shifted 43 mp so that in relative 
darkness the blue end of the spectrum can 
e seen only by the rods. It will look color- 
ess, however. Conversely, the far red end 
of the speetrum ean be seen only by the 
30 the sensitivity curves 


cones. In Fig. 5: 
or rods and cones are shown. These curves 


ye. Blue is visible over the widest range; then yellow, 


(From Abney, 1913.) 


constitute the quantitative data for the 
duplieity theory 

Adaptation. Because the eye contains 
two kinds of receptors, the 
of adaptation. Usually sensory adaptation 


ure two kinds 
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FIG, 5:30. Sensitivity curves for rods and cones, Dark 
adaptation involves a shift from cone to rod vision. 
The differences in the two curves indicate that the 
duplicity theory of rod and cone function must be 
substantially correct. (From Butler and Karwoski, 


1936.) 
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shows a decrement in sensitivity, as though 
the receptor suffered from fatigue. This is 
true for cone vision, since there is a notice- 
able decrease in sensitivity to lights on 
prolonged exposure. It is also true for the 
rods, but the process is so rapid in them (if 
the light is fairly bright) that in effect the 
rods are not functioning at all. This kind 
of adaptation is called light adaptation. 
The best way to prove the existence of light 
adaptation in the rods is to go from the 
dark movie house into broad daylight. For 
a few seconds we feel an annoying glare. 
The rods are too sensitive for daylight con- 
ditions. However, this sensitivity quickly 
diminishes and the cones take over. 

The other form of adaptation is called 
dark adaptation. It refers to the increase of 
sensitivity of the retina when light is 
reduced to a low level such as that prevail- 
ing at night. Both rods and cones dark- 
adapt, but the rods are much slower than 
the cones. After about 5 minutes in a dark 
room the cones are completely adapted 
whereas the rods continue to adapt for 
several hours; but they approach full 
adaptation in 40 minutes. Actually, the 
cones do undergo an increase in sensitivity, 
but they still maintain such a high absolute 
threshold that faint illumination induces 
no response at all. The cones undergo an 
increase in sensitivity of the order of 100 
to 1; the rods, 10,000 to 1. 

The light-adapted eye is almost useless 
in darkness. For this reason, air-crew mem- 
bers on night duty during the war were 
required to remain dark-adapted for at 
least 40 minutes before going on duty. This 
could have become quite a morale problem 
if it simply meant sitting quietly in a dark 
room. However, use was made of the fact 
that the rods are hardly sensitive to red. 
Tight-fitting red goggles were worn to 
maintain dark adaptation while reading, 
chatting, or doing work which did not 
require fine visual discrimination. If a 
person had to study charts while wearing 


the goggles, it was important that they be 
printed in blue or green; red figures would 
of course be invisible through the goggles. ' 

The structure and neural connections of 
rods and cones fit the theory of double 
functioning in the retina. The rods have 
blunt ends which are favorable for picking 
up small amounts of light. They are usually 
connected along “party lines’’ to a single 
nerve fiber—that is, each rod does not 
report separately to the brain, but a whole 
group may activate the same fiber (Fig. 
5:25). This maximizes the chance of pick- 
ing up a stray wisp of light (sensory sum- 
mation) but reduces the possibility of 
getting fine detail. Conversely, the cones 
typically end in points and, at least in the 
fovea, have private lines direct to the brain. 
They are very tightly packed in the fovea 
also. 

The fact that the fovea only contains 
cones looks like a break for science, since 
the rods are not there to complicate the 
retinal function. But, since the cones in the 
fovea are as structurally alike as peas in a 
pod, the advantage of cone segregation 
fades out. In all theories of sensory function 
the big problem is to explain the quality 
attribute. How are different sense qualities 
to be explained physiologically? In the case 
of vision, how do we see hues: red, green, 
blue, yellow, ete.? Over the ages, hundreds 
of theories have been proposed, and new 
theories are continually coming out. As 
far as the histology of the cones is con- 
cerned, there are no differences in the foveal 
cones which could account for differences 
in quality. Theories of color vision, there- 
fore, have resorted to using circumstantial 
evidence from certain classes of color facts 


! Considerable publicity also attached to the fact 
that these flyers received extra vitamin A. This 
treatment was based on the observation that 
vitamin A deficiency leads to night blindness, & 
failure of dark adaptation. There is no reason to 
assume that a person who is night blind will im- 
prove with vitamin A unless his deficiency is due 
to a lack of this vitamin. 
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FIG. 5:31. Additive color mixture. Ordinary color mixture by 
mixing pigments is really subtractive color mixture, in that each 
additional color tends to prevent the reflection of more wave 
lengths. Additive mixture is achieved by projecting beams of 
colored light onto a reflecting surface, or directly into the eye. 
In this case we get the mixing effects shown here; red, blue, 
and green in proper proportions give white light. Note that 


red and green give a yellowish light. For a different additive 
mixture, cortical rather than retinal, see Fig. 5:32. (From 
College Physics, by Weber, White, and Manning, McGraw- 


Hill Book Company, Inc., 1952.) 


which the particular theorist has considered 
to be especially significant. We shall pro- 
ceed by deseribing certain areas of color 
vision which have led to the most accept- 
able conceptions of color vision. 

Color mixture. When Newton passed 
light through a prism and broke it up into 
a spectrum (Fig. 5:26), the stimulus for 
color became known. Soon the laws of 
color mixture were determined. Colored 
lights could be mixed in definite measurable 
quantities, directly on the eye, and the 
individual colors could be specified physi- 
cally in terms of wave lengths of light. This 
is additive mixture (in contrast to subtrac- 
tive, or pigment, mixture, with which the 
artist is familiar). In subtractive mixture 


what the eye gets is the residual waves that 
are not absorbed by the pigment, and so are 
reflected to the eye. Such a complicated 
mixing process is not suitable for quantita- 
tive scientific work. In additive mixture 
the wave lengths of light are mixed directly 
on the eye without any problem of absorb- 
ing media being involved. 

Three laws of color mixture are usually 
stated. The most important is that, with 
three spectral lights, selected from the 
middle and end regions of the spectrum, all 
the colors of nature can be reproduced. 
These colors are the “primary colors” oi 
additive mixture. The three usually chosen 
are a red of a certain wave length, a green, 
and a blue or violet (Fig. 5:31). The second 
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FIG. 5:32. Color fusion and afterimages. To produce 
afterimages, simply stare intently at the center of the 
figure for about 45 seconds, then look at a white sur- 
face. The afterimages are complementary: green will 
seem red, blue will seem yellow. 

To demonstrate cortical color fusion, place a sheet 
of stiff paper or cardboard along the gray line. Look 
at the two top colors, green and red, by placing the 
nose along the edge of the cardboard. The left eye 
will see green, the right eye, red, Relax the eyes as if 
looking at a distant object. Where the two squares 
overlap, the segment will look yellowish. Now move 
the book upward, so that the blue and yellow squares 
are before your eyes, The overlapping segment will 
appear gray. 

Because the colors are not equally bright, there 
may be a tendency to see the brighter color drowning 
out the other, even in the binocular fusion. To counter- 
act this factor, place your book so that a window or 
light is on your left. 

This demonstration shows that color mixture can 
take place in the brain. If you continue to stare at the 
colors, you will notice an alternation, with one color 
predominant and then the other. This illustrates the 
phenomenon of retinal rivalry. 


law of mixture is that certain hues, when 
mixed with another particular hue, cancel 
each other to produce a gray. These colors 
are called complementary and are usually 
arranged on the color circle charts so that 
they are opposite to each other (see Fig. 
5:28). Thus blue is complementary to yel- 
low, and a bluish green is complementary 
to red. The third law states that certain 
colors, when mixed with other single colors 
(of a definite wave length), produce blends 
which are the resultants of the two colors 
conceived as forces. These are called blends. 


Blends never cancel out to gray. All three 
laws can easily be demonstrated in a psy- 
chology or physics laboratory and are il- 
lustrated in part by Figs. 5:31 and 5:32. 
The first two laws have played prominent 


roles in theories of color vision. The fact 
that all the colors in nature can be pro- 
duced from fusions of only three primary 
colors led Thomas Young as early as 1807 
to assume that there are three kinds of 
“fibers” in the retina, each responsible for 
a characteristic sensation, one for red, an- 
other for green, and a third for blue (vio- 
let). Each type of fiber is assumed to be 
sensitive to practically the entire spectrum, 
but for the red fiber the maximal sensitivity 
is in the red part of the spectrum, for green 
in the green part, and similarly for blue 
(these curves are shown in Fig. 5:26), ‘The 
various color sensations are said to be the 
result of the relative strengths with which 
the three different fibers are stimulated by 
the objective light. Young’s idea was over- 
looked for 50 years. After Johannes Miiller 
enunciated the doctrine of ‘specific energies 
of nerves” (the idea that each nerve or 
sensory neurone, however stimulated, gives 
rise to but one type of sensory process or 
specific quality of sensation), and this be- 
came a basic concept in sensory research, 
Young’s idea fitted in with the prevailing 
trend. Helmholtz elaborated Young’s the- 
ory in more modern terms, treating Young’s 
three fibers as three species of cones. The 
theory is now known as the Young-Helm- 
holtz theory of color vision. However, since 
all cones in the fovea are exactly alike, and 
nerve impulses in all nerve fibers are essen- 
tially similar, just where color specificity 
resides is in question. (If it is not in the spe- 
cifie nerve fibers, then another possibility 
is that the specificity is in the brain.) 

The quantitative basis for the Young- 
Helmholtz theory is furnished by color pre- 
dictions of sensation curves. In Fig. 5:26 
the three sensation curves are plotted in 
terms of the effectiveness of spectral light 


in arousing a red, green, or blue sensation. 
Effectiveness is indicated by the height of 
the curves, or sensed intensity, for each 
part of the spectrum. The curves may be 
thought of as derived from red, green, and 


blue cones. At the ends of the spectrum, 
the theory assumes that the blue and the 


red cones are primarily stimulated, as is 
shown by the height of the blue curve at 
one end and the height of the red curve at 
the other end. Consequently we see satu- 
rated blue and red at the ends of the spec- 
trum. Saturation (or purity) of hue, then, 
is a function of dominance of one of the 
cones over the others. In the yellow region 
of the spectrum, saturation is low. This is 
accounted for by the great overlap of the 
red and green curves. At 480 my all three 
curves overlap considerably. At this point 
the blue-green is quite pale. According to 
the Young-Helmholtz theory, if the red, 
green, and blue cones are stimulated in 


equal amounts, the sensation of white or 
gray is produced (as in the center of Fig. 
5:31). 

So far everything is straightforward. The 
mixtures at various points along the spec- 
trum look like the dominant sensation 
curves at these points. There is, however, 
an important exception. At about 580 mp 
we get a yellow which does not look like a 
red or green or a blend of red and green. 
Yellow looks unique, and does not resemble 
either red or green. This happens because 
the red and green cones at the point of 
intersection of the red and green curves are 
stimulated equally (see Fig. 5:26). 

The sensation curves were actually ob- 
tained quantitatively by matching each 
part of the spectrum with a standard red, 
green, and blue light. The curves are valid 
measures of the amounts of the three com- 
ponents necessary to get any specific color 
sensation. These curves state the facts of 
three-color mixture. (Purples are outside of 
the spectral series; they are obtained by 
mixing red and blue, or two-color mixture.) 
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Few experts regard the Young-Helm- 
holtz theory as a complete theory of color 
vision. The theory, however, has elicited 
much research. Its basis, on the facts of 
three-color mixture, is tied up with impor- 
tant practical consequences, such as the 
development of technicolor and its great 
utility in the control and specification of 
dyes and color fabrics. 

The question of primary colors. What are 
regarded as primary colors is rather arbi- 
trary. There are various kinds of primary 
colors. The Young-Helmholtz primaries are 
the minimal specific colors from which all 
other colors can be obtained by additive 
mixture. These primaries are "stimulus 
mixture primaries." On the other hand, psy- 
chologists and artists hold to four colors, 
red, green, yellow, and blue, as the four 
psychologically simple colors, and, therefore, 
they are regarded as being the psychologi- 
eally primary colors. All other colors seem 
to be blends of various pairs of these four 
colors. Physiologists have isolated four 
colors which can be said to be phystologi- 
cally primary, because they are the only 
four specific colors which, when moved from 
the periphery to the center of the visual 
field, do not change in hue. These physio- 
logical or invariable colors approximate the 
psychological primaries. 

Opponents of the Young-Helmholtz the- 
ory feel that it does not do justice to the 
traditional recognition of four rather than 
three primary qualities of vision. This argu- 
ment has been countered by saying that 
yellow (which is no doubt a unique color, 
bearing no sensed resemblance to any other 
color in the spectrum) is in fact a primary 
which is contributed by the brain. This gets 
startling support from Hecht’s observation 
that, if a green light is focused in one eye 
and a red light in the other (so, e.g., the 
right eye sees only green and the left eye 
only red), the lights mix in the brain and 
one sees a yellow. The fact of cortical fusion 
can be easily demonstrated by standing a 
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FIG. 5:33. Brightness contrast effects. The apparent brightness of any object is 


markedly affected by the background against which it is observed. Which of the 
above lamps seems most brightly illuminated? Actually, all are of equal brightness. 
(This can be demonstrated by laying a sheet of paper over them and punching holes 
so that only the gray of the lamps is visible, without the background.) Does this raise 
any problems regarding the kind of visual sensation produced by a stimulus to a 


specific retinal cell? (From Johnson, 1948.) 


cardboard on edge between the red and 
green squares in Fig. 5:32, then placing the 
nose against the edge of the cardboard and 
looking at the colors. 

Afterimages and contrast phenomena. If 
the eye is exposed to a bright light for a 
fraction of a second, one experiences a short 
dark interval, followed by a sensation which 
resembles the stimulus in hue but is less 
bright. This is called the positive afterimage 
and seems to be a form of persistence of 
stimulation, This image is short-lived. If 
the stimulus is looked at for longer periods 
of time, the following afterimage is com- 
plementary in color and lasts quite a while. 
If one fixates the point between the four 
colors in Fig. 5:32 for 20 or 30 seconds, and 
then looks at a white sheet of paper, the 
afterimage of green will look reddish; of 
red, greenish; of blue, yellow; and of yel- 
low, blue. These afterimages are called 
negative afterimages. It will be remembered 
that complementary colors are two colors 
which, when mixed, produce a gray. Obvi- 
ously the negative afterimage of a color is 
also its complementary color. 

Color contrast, like negative afterimages, 
follows the law of complementary colors. 
If a small gray patch of paper is placed on a 
larger sheet of yellow, and both are covered 
with tissue paper, the gray pateh looks 


bluish. If the gray is placed on green paper, 
the patch looks reddish. (The tissue paper 


merely enhances contrast by weakening the 
contour between the gray and the colored 
papers.) 

There is also a brightness contrast. Thus, 
if a gray patch of paper is placed on black, 


it looks whiter than it normally does; and 
if it is placed on a white background, it 
looks darker. Color contrast is most effec- 
tive if the contrasting colors are of the same 
brightness, because then brightness con- 
trast is at a minimum and the color-con- 
trast effect is more obvious. An ingenious 
illustration of brightness contrast is shown 
in Fig. 5:33. 

Negative afterimages and contrast sup- 
port the idea that black is a sensation 
rather than merely the absence of light. 
In fact, on entering a dark room, the exces- 
sive darkness at first is due to contrast with 
daylight. After 14 hour in the room, it no 
longer looks black, but gray. If black is a 
sensation, it is the complement to white, 
and thus white has its complementary 
color. This is recognized in the color cone 
(Fig. 5:28); all points opposite each other 
in the figure are complementaries. 

The Hering theory. Now Hering, a physi- 
ologist, was impressed with the facts of 
negative afterimages and contrast. He was 


also influenced by the fact that the psy- 
chological primaries are four and that they 
are paired as complementary colors. Thus 
blue and yellow are complementary pairs, 
and he regarded red and green as comple- 
ments. Moreover, black and white are com- 
plementary achromatie sensations. Hering, 
therefore, assumed (like Young-Helmholtz) 
that there are three elementary cones which 
form the basis of color vision. However, un- 
like the Young-Helmholtz primary cones, 
Hering’s were double-acting cones. Thus, 


one cone responds to both red and green, 
the other to yellow and blue, and the third 
to white and black. The three cones are, in 
effect, three different substances each of 


which can be excited in two different ways. 
One way is to initiate catabolism, or de- 
struction of the substance, the other way is 
toward anabolism, or building up of the 
substance. Catabolie excitation gives red, 
yellow, and white; anabolie, green, blue, 
and black. This is the essence of the Hering 
theory of color vision. 

The complementation in afterimages is 
simply explained as due to the automatic 
tendency for the color substance to regain 
metabolie balance. If the red-green is con- 
tinually stimulated catabolically, we see 
red; but if the stimulus is removed, anab- 
olism automatically sets in, and we see 
green. (The Young-Helmholtz theory also 
explains afterimages as a recovery process, 
but in different terms. Suppose the eye is 
stimulated by a blue of 470 my. It will be 
seen from the sensation curves that the 
stimulus, at this point, also stimulates red 
and green in equal amounts, but less than 
for blue. The blue cones become more 
fatigued than the red and green cones. 
When the stimulus is removed the red and 
green cones recover faster than blue, so we 
see their mixture, or yellow.) Color con- 
trast is simply explained by Hering by 
assuming that the metabolic processes 
aroused in a given area induce the antago- 
nistic process in the surrounding area. 
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(Helmholtz tried to explain contrast as an 
"unconscious inference.’’) 

Color blindness is difficult for the Helm- 
holtz theory but fits in readily with 
Hering’s. Most so-called *color-blind" in- 
dividuals tend to see the world as blue and 
yellow, which could be explained as an 
impairment of the red-green cone. But, if 
Helmholtz’s red and green cones are mal- 
functioning, it is difficult to see how the 
color blind can see so much yellow. 

Color zones. As we noted earlier (page 
176), the normal eye is completely color 
blind in the far periphery of vision. It will 
be recalled that peripheral vision differs 
from central or foveal vision in being less 
clear. For some distance around the foveal 
area the eye sees hues, but chromatic vision 
is not so highly developed as it is in the 
fovea. The cone vision of the peripheral ret- 
ina may be regarded as more primitive in ev- 
olution than cone vision in the central area. 

We have already mentioned the test for 
peripheral vision. If a colored button is 
brought into the margin of the visual field, 
it is sensed as a blurry gray patch, no 
matter what color is used. As the colors are 
moved farther along toward the fixation 
point, the blue and yellow are recognized; 
then red and green. Indeed, red and green 
pass a zone in which they may not look red 
and green at all. Any yellow or blue that 
the red or green may have will be enhanced 
in this intermediate area; red may look 
orange or yellow before the real red is 
recognized. The results of visual field tests 
support the idea of three color zones in the 
retina: the colorless zone, in the far pe- 
riphery, a yellow-blue zone extending from 
the fovea to the middle area, and a red- 
green zone only in the central area (see 
Fig. 5:29). The color zones of the normal 
eye offer a rough analogy with types of 
color blindness. The far periphery is totally 
color blind, the intermediate zone is red- 
green blind, but the central zone is not 
color blind at all. 
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FIG. 5:34. Demonstrating the blind spot. Close the 
left eye and look at the cross. As you move the book 
slowly closer to or farther from the eye, the black 
circle, or the white square, or both, will disappear. 
The blind spot is the point at which the fibers come 
together to form the optic nerve and go back to the 
brain. Obviously there can be no rods or cones at this 
point (cf. Fig. 5:25). 


This method can also be used to map out 
the blind spot. About 15 degrees to the 
right of the fixation point for the right eye, 
color patches are not seen at all, but they 
are seen again after they pass through the 
blind area. The blind spot is due to the fact 
that the rods and cones point the wrong 
way. The light-sensitive tips are against 
the back of the eyeball; the nerve fibers 
come out toward the lens. Obviously they 
must get back through the retina some- 
where, to go to the brain. They converge on 
one point and leave there as the optic nerve. 
Since there can be no rods or cones at this 
point, it is literally blind. This cannot be 
noticed in ordinary seeing, because the 
optie nerves blank out different parts of the 
visual field in the right and left eyes. Hence 
what is not seen by one eye is usually visible 
to the other. Figure 5:34 shows you how to 
test for your own blind spot. In the map of 
the visual field (Fig. 5:29), the blind spot is 
shown by the gray circle just to the right 
of the fovea (the center of the field). 

Color blindness. Color blindness, as the 
phrase is commonly used, is really a form 
of partial color blindness. Most color-blind 
persons confuse reds and greens. Red-green 
blindness is usually inherited, though it 
may be acquired as a result of injury or dis- 
ease of the nerve struetures concerned with 
vision. Excessive use of tobacco may tem- 
porarily cause color blindness. 

The phenomenon of color blindness can 
be best understood when compared with 


normal vision. Normal color vision is tri- 
chromatic because at least three wave 
lengths are required to match all the hues 
in the spectrum as seen by these persons. 
Monochromats see the spectrum in terms 
of one color, or rather, a colorless band 
whose parts differ only in intensity (black 
to white). Such cases are relatively rare and 
are commonly referred as total color blind- 
ness. Dichromats see the spectrum in hues 
which can be matched by two wave lengths 
of light. Since only a few cases of blue-yel- 
low blindness have been reported, dichro- 
mats consist mostly of the common red- 
green type of color blindness. Sometimes 
confused with red-green blindness are cer- 
tain eases of color weakness. Certain indi- 
viduals, although not color blind, are un- 
equally sensitive to red and green. They 
are called anomalous trichromats. 

The red-green dichromats have been dif- 
ferentiated into two kinds, deuteranopes 
and protanopes. As deuleranopes are classi- 
fied those who seem to experience only color 
sensations blue and yellow, but whose spec- 
trum is of normal length. As protanopes are 
designated those whose color systems again 
consist of blue and yellow, but who, in addi- 
tion, have the spectrum shortened at the 
red end. Yellow-green forms the point of 
maximal brightness in the former, but 
green in the case of the latter. Anomalous 
trichromats are related to these two groups 
of dichromats: deuteranomalous trichro- 
mats, whose sensitiveness to green is below 
normal, and protanomalous trichromats, 
whose sensitivity to red is below normal. 

The color blind may be detected by well- 
known tests. The most reliable tests consist 
of a series of charts made up of colored spots 
in which a number is discernible to the 
normal eye. The number is outlined in dots 
which are alike in hue but vary in intensity 
(Fig. 5:35). Since the color-blind person 
makes much greater use of intensity dif- 
ferences to compensate for lack of hue, he 
cannot see any pattern at all. Some of the 


most ingenious tests have one number out- 


lined by hue and another by intensity, so 
that the color-blind person reports seeing 
a number—but the wrong one. Figure 5:36 
shows how the test figure may appear to a 
color-blind person as compared with the 


normal. 

These tests have now been widely applied 
in most countries. It appears that a con- 
servative estimate of the persons having 
defective color vision is of the order of 10 
per cent of the total population. About 4 
per cent are male dichromats; less than 1 
per cent are female dichromats; and 6 per 
cent are anomalous male trichromats. For 
many practical considerations color blind- 
ness is so slight a handicap that it is entirely 
possible for a color-blind person to go 
through life without ever becoming aware 
of his defect. However, in many occupations 
color blindness is a serious handicap: medi- 
cine, painting, the trade of the weaver, 
tailor, upholsterer, milliner, or florist, the 
armed services, the railway, post office, and 
so on.! 

The Ladd-Franklin theory of color vision. 
The facts of color zones and color blindness 
serve to introduce us to a third major 
theory of color vision. Christine Ladd- 
Franklin was a student of Helmholtz and 
probably studied with Hering also. In addi- 
tion she was a logician in her own right. 
She was quite aware of the logical short- 
comings of both Young-Helmholtz and 
Hering theories. Her main complaint 
against the Young-Helmholtz theory was 
that it was not based on the four psycho- 
logically primary colors. On the other hand, 
the Hering theory did not recognize that 
red and green are noncomplementary and 


‘Some well-meaning and no doubt patriotic 
young men have attempted to memorize the nor- 
mal answers to the standard color-blindness test, 
so that they can gain admission to the Navy or 
Air Force. It is only proper to point out that such a 
person would be a menace to himself and his com- 
rades. Naturally no reputable psychologist will 
allow test answers to be misused in this way. 
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FIG. 5:35. A test plate for color blindness. This is 
plate 2 from the Ishihara test for color blindness, The 
dots of varying hue and brightness make different 
patterns. A normal person groups the dots by hue and 
sees the figure 8. A color-blind person groups the 
dots by brightness and sees no figure. Some test 
plates will reveal one figure to the normal eye and a 
different one to the color-blind individual. This type 
of test is sometimes ineffectual because of illumination 
which enables the color blind to see the figure. The 
Freeman llluminant-Stable Test avoids this complica- 
tion. (By permission of the C. H. Stoelting Co., Chicago, 
distributors of the Ishihara test in the United States, 
Canada, and Mexico.) 


that their mixture produces a unique yel- 
low. Ladd-Franklin devised a conceptual 
theory which ironed out these discrepancies. 
She chose the data on color zones as a 
starting point for her theory. For this rea- 
son her theory is known as the evolutionary 
theory of color vision, because she used 
hypotheses regarding primitive vision. 
Ladd-Franklin assumed the presence of a 
single photochemical substance in both 
rods and cones. The rods, she suggested, 
are the original primitive undifferentiated 
receptors which respond to all light by 
giving a sensation of gray. Primitive vision 
is present in the outermost zone of the 
retina where the rods predominate. The 
cones of the intermediate zone underwent 
differentiation into two components, one 
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FIG, 5:36. Apparent effect of color blindness. The photograph on the right shows 
the figure 8 of Fig. 5:35 as it seems to be outlined to the normal eye. The photo- 
graph on the left suggests the probable appearance of Fig. 5:35 to a color-blind 
individual—a mass of dots of varying brightnesses, without pattern. (Suggested 
by Cruze, 1951.) 


FIG. 5:37. The Ladd-Franklin color theory. Chrisfine Ladd-Franklin pro- 
Posed that the primitive eye had a sensitive cell which responded to 
degrees of white light. Later this evolved into two types of cells, one 
sensitive to blue, one to yellow. Still iater, the yellow evolved into red 
and green. Note that this would fit the facts on color zones in the retina 
(Fig. 5:29) and on the frequency of red-green blindness (whereas blue- 
yellow blindness is extremely rare). (From Varnum, 1942.) 


of which reacts to the short waves of the 
spectrum with the sensation of blue, and 
to the long waves with yellow. In the cen- 
tral zone, the yellow component was still 
further broken up into two new compo- 
nents, a red-sensitive and a green-sensitive 
component. This theory is difficult to un- 
derstand in terms of these stages of differ- 


entiation of the same molecule during the 
sourse of time. Put in modern dress, it 
amounts to saying that besides rods the 
retina, in effect, has four different cones. 


The hypothetical evolution of the Ladd- 
Franklin molecule is shown in Fig. 5:37. 

The theory is somewhat plausible be- 
cause it gives a coherent explanation for 
three sets of facts: 


1. If red-green receptors were the latest to 
evolve this would account for the commonness 
of red-green color blindness, since the most 
recent acquisitions would presumably be most 
frequently affected. 

2. The smaller area of the red-green color 
zones as compared with blue and yellow would 
also be explained by the more recent acquisition 
of the red and green receptors. 

3. It takes into account that red and green 
give a yellow instead of white, whereas blue 
and yellow give white when mixed. The answer 
is in terms of evolution as sketched above. 


General appraisal of theories of color vision. 
We have covered the data of color vision in 
terms of the three prominent theories be- 
cause each theory developed out of an im- 
portant class of facts. In this way the facts 
could be presented and held together by the 
theory which each area of fact elicited his- 
torieally. Of the three theories, the Ladd- 
Franklin theory, though logically consist- 
ent, has produced least research. The theory 
is physiologically difficult, because its con- 
ception of molecules splitting off from an 
original molecule and then the new deriva- 
tives splitting off into other molecules is 
very speculative, even if * molecules" „is 
translated to mean “rods and cones." 
There is not sufficient evidence of evolution 
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from rods to the various types of cones. 
Some species even seem to have developed 
rods from cones. 

The Hering theory also suffers from 
speculative concepts. The modern physiol- 
ogy of nerve conduction does not give any 
support to a notion of two kinds of processes 
in the same neurone. As we noted earlier 
(page 166), when a neurone is activated, it 
fires, and this discharge is an all-or-nothing 
process. We have not found neurones with 
two types of discharge. Moreover, how 
stimulation could “build up” a sensory 
response anabolically is unknown. The 
external stimulus always breaks down, does 
not build up the receptor molecules. Re- 
covery usually takes place in the absence 
of stimulation. The Young-Helmholtz the- 
ory is the most acceptable of all three in 
that its physiology comes nearest to a fit 
with modern conceptions! of nervous and 
sensory function. 

1 We advise the student at this point to remem- 
ber that “a modern conception” is not the same 
thing as a final and satisfactory answer. Modern 
conceptions of nerve physiology are in a state of 
flux and may very well be quite different a few 
years hence. In writing this chapter on human 
sensory processes, we have tied the facts together 
to conform to the law of specifie nerve energies— 
the doctrine that sensory qualities are correlated 
with specific structures in the receptors or in the 
CNS. This neurological theory has led to important 
discoveries and certainly fits many of the observed 
facts. Data are accumulating, however, which indi- 
cate that the theory is an oversimplification. We 
cannot, for example, locate either sensory struc- 
tures or CNS areas determining the sensed qualities 
of warm and cold; and indeed, there is some evi- 
dence (Nafe) that the same skin spot gives rise to 
different qualities on continued stimulation. This, 
if verified, deals a heavy blow to the doctrine of 
specific nerve energies. 

Tn connection with audition we noted that the 
volley theory had to be introduced because ‘“‘speci- 
fic nerve energies” could not account for the psy- 
chological facts. Likewise we have trouble with 
vision. The clean-cut differences between cone 
function and rod function are being thrown into 
doubt by new experiments. Tt is perfectly conceiv- 
able, therefore, that the single-cone conception of 
vision, advanced by Ladd-Franklin, or the double- 
cone function proposed by Hering, will become 
more “modern” than the neat specificity advo- 
cated by Helmholtz. 
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Receptors and Homeostasis 


Our study of receptor functions has brought 
out certain processes which are of great 
utility to the organism. Receptors are the 
means by which the various stimuli, for 
good or bad, in the external and internal 
environment are noticed and analyzed. 
Receptors do not, of course, respond to all 
changes; they are selective. 

For adequate recognition of the stimulus 
under varying circumstances, the model 
stimulus is broken down into gradients of 
quality and intensity. The organism re- 
sponds not merely to light or sound, but to 
discrete parts of the light or sound. Thus we 
see red, green, blue, yellow, etc. The frag- 
mentation of the sense modalities is exten- 
sive. Consider that we see and hear 300,000 
different lights and sounds. This is a meas- 
ure of the organism’s capacity for discrim- 
ination. By the same token it is a measure of 
the organism’s ability to detect significant 
things in the environment. This remarkable 
detector system owes much of its refinement 
to the principle of fusion of sensations, 
which is a very economical device. Obvi- 
ously we cannot have a receptor for every 
sensation; so we have fusion of qualities 
and intensities. The organism can use 
qualitative distinctions more readily than 
intensive ones. That is why we tend to 
regard any sensed difference as a difference 
in quality. These variations can be used as 
cues for variation in the external object 
(see Chap. 6). 

Sensory experience tends to become pat- 
terned. Sensations which occur together 
again and again—such as stimulation of 
various parts of the skin, kinesthetic sensa- 
tions, and the responses of the semicircular 
canals—become organized as systems. In 
this way we obtain a conceptual schema of 
our body, of our position in space, and of 
our muscles. Here pure sensation begins to 
disappear as it grades into perceiving 
(Chap. 6). These schemata seem to be 


represented in the brain in a form some- 
thing like a map. We shall have occasion 
to refer to this conception many times in 
later chapters. The concept of frame of 
reference is another one which develops 
from sensory phenomena and which we 
shall find widely useful in relation to more 
complex psychological processes. 

Adaptation is also significant for adjust- 
ment. We have seen that the sense organ 
automatically protects itself from over- 
stimulation. The receptors illustrate the 
homeostatic principle most clearly in 
adaptation. The differences in rate and 
kind of adaptation in the various receptors 
need to be better understood. Usually 
adaptation is merely a reduction of sensi- 
tivity. In smell, however, it tends toward 
temporary annihilation of the stimulus. In 
audition there is very little adaptation. In 
vision, adaptation is most highly developed. 
Not only is protection served by reduction 
of sensitivity but the eye automatically 
adjusts itself or adapts to two kinds of 
world—the daylight, and the dark world. 

When reception is considered from the 
brain level, similar homeostatic processes 
are discerned. These will be noted in the 
chapter on perception and in all the remain- 
ing chapters of this book. However, at this 
time it is appropriate to point out, as an 
indication of what is to come, that homeo- 
stasis on the brain level is not so simple as 
on the sensory level and that in some 
respects it seems to be entirely different. 
There are two reasons for this. 

1. The brain is very complex. It is the 
integrating center for all the senses. It 
would hardly be expected that essential 
homeostatic principles would be as easily 
discernible as in a receptor or gland. Un- 
fortunately we know little about the 
mechanism of the brain. However, we do 
know that it is a very complicated organ; 
and because of its complexity, it has a 
greater measure of freedom than a simpler 
one. A machine is a simple thing. A pulley 


is activated by force applied in one direc- 
tion so it seems to be obviously a mechani- 
cal business. However, a complicated sys- 
tem of pulleys is another matter. Thus, the 
modern ‘brain machines" or calculators, 
though they are mechanical, have a capac- 
ity for variability so great that they seem 
to be almost human. The more possibilities 
for variable action an organism or machine 
possesses, the more freedom it manifests. 

2. There is another important fact about 
the brain. The receptors are able to respond 
at a distance, but the brain responds to both 
distance and time. Events long past and 
those yet to take place are effective factors 
in what the brain does at the moment. 
These associative processes pointing to the 
past and the future, which are performed 
by the brain, often make it difficult to 
detect the underlying homeostatic nature; 
yet the essence of dynamic homestasis is 
the use of past experience to prevent future 
deprivations. 

The goals of brain action are symbolic. 
A symbolic need is not time- and space- 
bound, as is a visceral one, for instance. 
Therefore, on the mental level 


we are not merely trying to adapt ourselves in 
order to stay alive, but are trying even more 
energetically to live. .- - life interflows with 
reality in full circles. We do things not only 
because we have a sensation, but also in order 
to make a sensation. Any rubber ball can react, 
but it requires life to act. And life does act. 
It seeks experience." 


SUMMARY 


Man’s efforts to obtain satisfaction for his 
inner needs would speedily come to naught 
if he had no method of obtaining informa- 
tion ‘about the external environment. 
Actually, the human organism has a com- 
plex, built-in detector system, sensitive to 
a wide variety of external energies and 


! Eastman (1917). 
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capable of reporting relatively minute 
stimuli. 

The skin senses include many different 
qualities of experience, but most authori- 
ties hold that there are only four primary 
sensations: pressure, pain, warm, and cold. 
Closely joined with them (grouped under 
the general term somesthesis) are sensations 
from the organs within the body, and sensa- 
tions from muscles, tendons, and joints. 
This group of sensory experiences is highly 
important in connection with the control 
of skilled movements; it also plays a major 
role in the child's developing awareness of 
self. The *body image” has a significant 
role in the formation of personality. 

The chemical senses, taste and smell, pro- 
vide guides for the organism in relation to 
foodstuffs particularly but seem also to be 
intimately related to other motives, such 
as sex. Odors particularly seem capable of 
exerting an effect outside of conscious 
awareness upon one’s judgment of “good” 
or “bad” qualities. 

Hearing is a response to mechanical 
vibrations of air particles. Both as to abso- 
lute threshold and as to analysis of vibra- 
tory pattern it is an amazingly sensitive 
function. Auditory stimuli seem to have 
special significance as warning signals; while 
many observers disagree with Watson as to 
loud sounds being an innate stimulus for 
fear, there is a consensus that sounds very 
readily become fear stimuli. Since it is non- 
directional under ordinary conditions, it 
serves as an excellent supplement to vision, 
which operates only toward the front of the 
human organism. 

Sound waves vary as to frequency, ampli- 
tude, and composition. Corresponding to 
these three dimensions we have three vari- 
ables in auditory sensations: pitch, loud- 
ness, and timbre. The question of how the 
very high speed vibrations can be handled 
by the auditory nerve leads into an interest- 
ing neurological problem. Since the range of 
audible frequencies is from roughly 20 to 
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20,000 per second, some form of the vol- 
ley-place combination of theories seems 
necessary. 

In terms of stimulus energy required to 
set it off, vision may well be the most sensi- 
tive of all our receptors. It goes almost to 
the theoretical limit indicated by quantum 
theory. Like sound vibrations, light waves 
vary along three dimensions: frequency, 
amplitude, and composition. The visual 
experiences correlated to these are hue, 
brightness, and saturation. The combina- 
tions of these give us approximately 
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300,000 differentiable visual sensations— 
about the same as for the sense of hearing, 
incidentally. 

The chief problem in connection with 
vision is to explain our sensitivity to color. 
The Young-Helmholtz, Hering, and Ladd- 
Franklin theories of color vision were 
sketched briefly; each tends to focus on 
certain faets to the exclusion of others, and 
none can be said to be fully acceptable, 
although the trend seems to be toward 
preference for some adaptation of the 
Young-Helmholtz view. 
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CHAPTER 6 


Perceiving 


Picture to yourself a man whois surrounded 
by thousands of flashing signals, sounds of 
all descriptions, smells, contact stimuli, 
tastes, and so on. Each of these sensory 
impressions may signal life or death to him. 
Most of them, at any given moment, are 
innocuous; but he does not know which can 
be disregarded. How shall he deal with this 
complex and confusing situation? 

It is clear that he cannot be equally 
responsive to all these stimuli. To attempt 
to do so would be to wreck the organism. 
There must, consequently, be a selective 
mechanism by which certain cues are 
brought into focus, inspected, and either 
dealt with or disregarded for a time while 
others come into focus; and there must be 
an integrating mechanism which organizes 
this almost infinite diversity of stimuli into 
a reasonable number of units which can be 
handled by the organism. The first of these 
is the process of attending: one attends to 
certain elements in the environment and 
ignores others. The second process is that 
of perceiving: one learns that a large group 
of visual, auditory, tactual, and other cues 
* go together” as indicators of the presence 
of some specifie object: “kitty,” “auto,” 
“daddy,” and so on. 

In the previous chapter we noted the 
extraordinary sensitivity of the sense 
organs. The human eye and ear, particu- 
larly, are amazingly effective at bringing 


us information about the outer world. This 
sensitivity can, at times, be an embarrass- 
ment of riches. Young children are likely 
to have great difficulty in accomplishing 
any task because they are so readily dis- 
tracted. Even adults have their troubles 
with concentration when changing visual 
and auditory stimuli are present. The 
ability to shut out these irrelevant elements 
tends to increase steadily from birth to 
maturity, and perhaps into the twenties; it 
declines in later life, as older people com- 
plain of distractions they once ignored. 
Perhaps the preceding chapter gave the 
impression that knowing the external world 
is just a question of how the sense organs 
work. This is far from the truth. The organ- 
ism puts together the cues from the various 
sensory modalities, weighting some heavily, 
ignoring others, and even distorting some. 
This process goes on automatically and un- 
consciously in the adult; the brain is a kind 
of lightning calculator, summing up all 
these eues to reach an interpretation: what 
kind of an object is out there; will it satisfy 
my needs; does it threaten danger? 
Consider for a moment the perception of 
your table top. The exact wave frequency 
of light reaching your eye from this surface 
varies with the kind of illumination. As you 
change your position, the size of the image 
on your retina varies. Only rarely is the 
shape rectangular; most of the time it is an 
191 
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irregular trapezoid. And, of course, never is 
the retinal image composed of straight 
lines, for the retinal surface is curved. 
Despite all these facts, the table top 
blandly continues to look the same color, 
the same size, and the same shape. Obvi- 
ously what is “out there" in the external 
world is not identical with our sensations. 

Take a look at Figs. 6:1a and 6:1b. 
These were produced by placing a camera 
lens at a peephole and photographing what 
is seen by the human eye in one of the 
ingenious perceptual demonstrations de- 
vised by Adelbert Ames. In each instance 
you see a little chair; chair b actually looks 
a little better constructed than chair a. Now 
look at Fig. 6:2. This shows what was 
behind the peepholes. String pattern A 
corresponds to chair a, and string pattern 
B to chair b. As can readily be seen, chair 
b was “put together" inside the organism 
from diverse cues reaching the eye. This is 
not to suggest that everyday chairs have 
such an unsubstantial construction. Rather, 
it shows what goes on in the process of 
perceiving; in everyday life these cues are 
interpreted as showing that a chair is “out 
there." For most of our physical percep- 
tions, these cues are sufficiently dependable 
that our behavior is adaptive. People driv- 
ing cars at high speed under unfavorable 
conditions frequently misinterpret their 
cues; the resulting behavior is often fatal. 

This, then, is the problem: the organism 
must satisfy its needs, maintain homeo- 
stasis, avoid disturbance and injury. To ac- 
complish these ends one must know, not 
that there is a red stimulus out there, but 
that there is a red apple, a red-haired 
woman, a fire, or a splotch of blood. To get 
from the world of stimuli and sensations to 
the world of objects, we must have (1) 
attention, selection, and elimination; and 
(2) perception of objects by organizing the 
remaining cues into meaningful patterns. 
Let us first turn to. the analysis of the 
attention function. 


Attending 


The process of attending to the external 
world includes both physical set and mental 
set. Physically the world is all around us; 
visually, the eye spans about 180 rather 
than 360 degrees, and only a small part of 
the visual field is clear at any moment. We 


have maximum clarity in the fovea, the 
central 2-degree arc; blurring increases 
toward the edges of the field (see Fig. 


6:3). Although the world seems con- 
tinuous, we actually see it as a series of 
part pietures as the eyes shift position. It 
can be shown that the eye is virtually blind 
while moving; but we fill in the gaps and 
“see” a continuous landscape. If you look 
at one of the windows of a house, the other 
windows—and the whole house, in fact 
are “seen” rather clearly; but close inspec- 
tion reveals that only the window fixated 
is clear, the others being quite vague. Our 
first impression is clear because a house is a 
familiar object; the cues, though vague, 
give us clear meanings; our confidence 
in these meanings gives clarity to the total 
picture. This illustration will serve to 
illustrate the role of preperception, of being 
mentally set to see something and conse- 
quently “seeing” it on the basis of inade- 
quate cues. 

Both physical set (orientation of body) 
and mental set (expectancy) are thus in- 
volved in attention and perception. Basie 
to both is motivation. We have referred to 
the phenomenon of focusing in connection 
with drives and emotions. Objects related 
to satisfying a drive and reducing tension 
are focused upon, while others are relatively 
ignored. We are by heredity so constituted 
that certain kinds of cues (loud sounds, 
visual movement) dominate the perceptual 
field automaticall. By learning, many 
other cues acquire dominance value. Ordi- 
narily we ignore minor skin sensations; but 
if I suspect that I have acquired some fleas 
from a stray dog, these vague experiences 


(a) 
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(b) 


FIG. 6:1, Chairs as seen in the Ames demonstration. The person looks through peephole a and sees the figure on 
the left. He then looks through peephole b and sees the figure on the right. (These photographs were made by 


placing the camera lens at the peephole.) Would you 
distance away, etc.? 

may dominate the conscious field to the 
exclusion of other stimuli, As was noted in 
Chap. 2, any drive tension seems capable of 
lowering sensory thresholds and making us 
selectively sensitive to possible goal objects. 
Drives, therefore, determine the direction 
of attention. 

Bodily adjustment and attention. We 
must avoid the trap of treating attention as 
“ a little man inside of me" who can focus 
my sensory searchlights wherever he wishes. 
Obviously, attention must be considered to 
be a function of the entire organism. I move 
my whole body as I explore à novel situa- 
tion. Man's head swivels on the neck, so 
that without moving the body he can still 
scan the environment nearby- The main 
distance receptor, the eye, is equipped with 
three sets of muscles which make it an 
ideal motile organ. By these arrangements 
the organism exposes itself to wide areas 
of the stimulating environment in a short 
time. 

Because the visual field is s0 important in 
the behavior of the normal human, we 
shall use it as a model here. Photographs of 


say that the chairs are very much the same size, the same 


eye movements show that we cannot fixate 
upon a specific stimulus for any but very 
short time intervals. Even if I am inspecting 
a small object such as a diamond, my eyes 
will be found to shift frequently. Careful 
studies have revealed that these move- 
ments are actually part of a constant shift- 
ing of attention. For example, in the ambigu- 
ous pictures (Fig. 6:4) most people get a 
regular shifting back and forth between the 
two perceptions. 

The basis for this shifting seems to lie in 
the fatiguing of the sensory cells in the 
retina. We cannot focus clearly on a single 
figure for more than a few seconds or it will 
begin to blur. Apparently, then, shifting of 
attention is a device to relieve those end 
organs being fatigued, and bring others 
into play. Consciously we seem to try to 
maintain the stimulus clearly at all times, 
and we achieve this by shifting attention 
to new aspects of the object. Sporadic 
movements of the eyelid also block out the 
stimulus momentarily and rest the retinal 
cells. It is probable that similar muscular 
mechanisms for shifting operate in hearing, 
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FIG. 6:2. The setup of the Ames demonstration. After the person has looked through the peepholes (Fig. 6:1), he 
is invited to look behind the screen, and this is what he sees. Do both A and B now look the same? (C is also 
seen as a chair, when viewed through the peephole.) How can string pattern B give rise to the perception of a 
chair? Does this show that the organism contributes something to the nature of what is perceived "out there"? 


smell, and taste, although they are difficult 
to observe in action. 

The process of shifting is clearly homeo- 
statie in character. If one concentrated on a 
partieular stimulus to the point of fatiguing 
the sensory cells, important changes might 
occur, endangering the life of the individual. 
Fatigue in the retinal cell sets up a tension; 
this tension is reduced by shift. 

This principle even carries over to more 
complex behavior. Change and variation of 
response seems to be natural and pleasant; 
lack of variety leads to boredom and feel- 
ings of fatigue.! Even a white rat shows a 
tendency to alternate between right and 
left turns when he is in a novel learning 


1 This rule is limited by extreme cases in which 
too much change is overstimulating; constant exci- 
tation due to the need for alertness may also be 
fatiguing, in a different way. 


situation. We can relate this back to our 
principle of satiation (page 50). When one 
is hungry, he takes in food; this satiates the 
hunger drive, and activity directed toward 
this stimulus disappears. Similarly, a loud 
sound may arouse tension (attract your 
attention); you investigate it and then, 
satiated, you drop it and are ready for some 
new stimulus to dominate. Sleep is a re- 
sponse pattern adapted to remove the 
organism from external stimulation; one 
goes to sleep when bored by unchanging 
stimuli or when fatigued by too many 
changing stimuli. 

External factors in attention shift. Shift 
due to sensory fatigue and boredom does 
not occur entirely at random. The nature 
of the external stimulus influences the direc- 
tion as well as frequency of shift. The 
organism is so constructed that certain 
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FIG. 6:3. A child's world. The imaginative photographer has here given a 


representation of the young child's perception of his world which psychologists 


believe to be rather accurate. Actually, 


much adult perception may also have 


this quality of clarity at the center, blurring at the edges, but we unconsciously 


“fll in" the objects in the periphery ond 
Inc.) 


(From Life Magazine. Copyright Time, 


stimuli are dominant over others. Espe- 
cially noticeable is the potency of a loud 
sound to attract attention. This is very 
probably a matter of hereditary determina- 
tion by its value as a danger signal—cf. 
Watson’s experiment on fear. Visual move- 
ment is another extremely compelling 
stimulus. This also could be thought of as 
possibly hereditary; in a primitive environ- 
ment, any moving animal is à potential 
threat. 

Whether you are trying to get the atten- 
tion of a friend who is engrossed in his work, 
or you are preparing advertising material 
to attract the attention of millions, there 
are certain simple points about the physical 
aspects of stimuli to keep in mind. The fol- 
lowing is a very sketchy account of the 


"see" them on the basis of memory. 


major variations in physical stimuli which 
are effective in attracting attention: 


1. Intensity. Other things being equal, strong 
stimuli are more compelling than weak ones. 
An increase in the brilliance of lighting, or in 
the loudness of sound, will cause the stimulus 
to stand out against the background of other 
stimuli. 

1a. Contrast. It follows from the preceding 
statement that any stimulus which contrasts 
strongly with its background will be perceived 
readily. A diamond is most effective on black 
velvet. Complementary colors create effective 
contrast where they can be employed. A small 


1 Any of the standard textbooks on the psychol- 
ogy of advertising will give an elaboration of these 
principles in terms of the techniques used by 
modern advertisers. Cf., for example, Lucas and 
Britt (1950). 
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FIG. 6:4, An ambiguous figure. Look carefully at the black band in the foreground. Does it look like a cir lar 


wedge cut out of the gray block? Or does it appear as a pie-shaped wedge glued onto the corner of the b. zk, 
Projecting out and up from it? If you watch closely, it will shift between these two percepts. (By Adeline Cioss. 
From The Language of Vision, by G. Kepes, 1944. By permission of Paul Theobald, publisher.) 


printed message, centered in white space, is 
often better than filling the advertisement to 
the edges with printed material. 

1b. Novelty is a variation of contrast. Occa- 
sionally an advertiser will print his material 
upside down; distorted pictures, challenging 
headlines, the use of color in a medium normally 
black and white, and other devices fit in this 
category. Novelty is due to the contrast with 
surrounding material; in a magazine filled with 
colored advertisements, one in black and white 
might have attention value. Talking animals 
and similar devices are noticed because of their 
rarity. We should always remember that for 
survival the organism must notice and inspect 
new objects as they appear. This mechanism 
is so thoroughly established by the time we reach 
maturity that it operates even in completely 
irrelevant contexts. 

2. Movement and change. As noted above, 
moving stimuli are especially potent at getting 
attention. A change in cue is also readily noted. 
The ticking of the clock gets boring and drops 
out of consciousness; when it stops, we notice 


the change. A relatively small variation in he 
pitch of a given sound has attention value, 
although the interpretation depends on special 
training; e.g., an airplane mechanic may get a 
lot of information from such variations. 

3. Size. This factor is probably a variation of 
intensity and contrast. Large stimuli tend to 
be noticed, but this may be because they are 
competing with smaller objects for attention. 
When several billboards are together, each 
loses rapidly in potency. Either a tall man or a 
midget may attract our eyes. Greater size, of 
course, also gives more opportunity for other 
cues to operate. 

4. Repetition. Very weak stimuli may attract 
attention if they are repeated. This is based on 
the principle described in the preceding chapter, 
of summation of stimuli. Water dripping from a 
faucet may become extremely irritating with 
repetition. In general, however, this phase 
passes and the monotonous stimulus is ignored. 
Thus advertisers employ repetition with vari- 
ation. Like repetition, duration is sometimes 
effective; but a long-drawn-out stimulus may 


also become boring and, so to speak, be blocked 
out of consciousness. 


Kinds of attention. It will be appropriate 
for us to consider the determinants of atten- 
tion within the organism, as a parallel to the 
preceding pages on external determinants. 
Before we can do this effectively, it is 
desirable that we consider the fact that 
acts of attending to stimuli take different 
forms. 

The external determinants of attention 
operate largely without regard to man’s 
motives and sets. Indeed, we identify such 
factors particularly by their ability to com- 
pel attention even when the person is 
oriented in a different direction. This form 
of attending is known as involuntary atten- 
tion. The response is dominated by the 
external stimuli. 

At the opposite extreme from this we 
can designate a form of attending which is 
controlled mainly by internal conditions. 
Motivation is the major variable here. If I 
am strongly interested in finding food, dis- 
tracting stimuli will be of little effect (unless 
threatening, in which case motivation 
changes). If I am strongly motivated to 
solve a mathematics problem, an unusual 
sound outside my window may go un- 
noticed. This persistent orientation to a 
task is called voluntary attention. Teachers 
and parents utilize rewards and punish- 
ments to foster voluntary attention in 
children; i.e., extrinsic motives are used to 
induce attending to a selected stimulus. 

If voluntary attention is practiced over 
a considerable period of time, it can become 
habitual. In this case, certain kinds of 
stimuli may be so firmly associated to the 
response of attending that they function in 
the same manner as the external influences 
cited above for involuntary attention. 
Figure 6:5 shows the eye movements made 
while examining the picture of a group of 
men. Note the concentration in the face 
and head area. We have learned to attend 
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to faces and facial expressions—they have 
important consequences for us. Architects 
automatically notice details of building 
design, a printer observes details of print- 
ing format, and so on. Such forms of attend- 
ing to stimuli were in their origin voluntary, 
but practice has made them unconscious. 
The untrained observer finds it difficult to 
distinguish involuntary from habitual at- 
tention, as neither requires conscious effort. 
The easiest way to separate them is to note 
that habitual attending was once voluntary 
and is still determined mainly by internal 
conditions of motivation, past learning, and 
the like. 

It may be helpful at this point to intro- 
duce the following diagram: 


Attention 


Dominated by 
internal conditions 


Dominated by 
external stimuli 


Involuntary | Habitual | Voluntary Anticipatory 


Involuntary attention is almost purely a 
function of the outer situation. In habitual 
attention, we are oriented to the outer 
stimuli, but the real basis for attention is 
in our motives, mental sets, habits, ete. 
Voluntary attention is dominated by inner 
states but must of course focus on the outer 
world to satisfy these impulses. Anticipa- 
tory attention represents the relatively com- 
plete dominance of inner needs; the person 
becomes aware of what he wants and then 
searches the environment for that object. 
When the object is located, the difference 
between anticipatory and voluntary atten- 
tion vanishes. 

Role of muscle tension. In all these kinds 
of attention, we notice the mobilization of 
energy. Attending, in other words, is just 
one segment of that total pattern whieh we 
called motivation. Involuntary attention 
shows the development of muscle tension 
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FIG. 6:5. How people look at a picture. Eye movements were photographed as 


people looked at different pictures. Here is a typical record. Note the concen- 
tration of attention on the faces of the people, with a few fixations on the hands, 
none on details of the figures or background. While it is more difficult to demon- 
strate, this is also what one does when observing a real person. (From Buswell, 
1935, by permission of University of Chicago Press.) 


very clearly. However, voluntary attention 
is likely to involve even more tension, be- 
cause of the problem of maintaining a given 
orientation against the distractions of other 
enticing stimuli. Self-observation will indi- 
cate that when you are attending closely 
you become tense in eyebrows, jaws, 
shoulders, back, and other areas. Notice the 
quiet concentration of a symphony or 
drama audience during a performance, and 
the sudden squirming, sighing, and cough- 
ing at an intermission. This is the same 
phenomenon which we discussed earlier as 


focusing. Attending is the device by which 
we exclude irrelevant stimuli, the more 
effectively to deal with those of importance 
to the motives of the moment. 

Shifting also occurs on the conscious 
level. Close your eyes and try to think 
intently about a specific problem, such as 
the relation of the light waves to visual 
sensations (page 171). Your thought does 
not remain static; there is a steady shift 
from one aspect of the problem to another. 
Trained observers of thinking report that 
“the same idea does not persist for many 


seconds, and its constituent parts do not 


remain unchanged for more than a fraction 
of a second.” It may be that all such 
shifting, whether based on sensory processes, 


muscle tensions, or cortical activities, is 
really the same. Satiation seems to be in- 


volved in every case. First there is a need to 
inspect a certain stimulus (or examine a 
certain idea); this is satisfied, and a new 
need immediately takes its place. 


Internal factors in shift of attention. Tt 
is easiest to describe and analyze attention 
in terms of the dominance of a particular 
outer stimulus. However, this is by no 
means the whole story. As soon as we con- 
sider the process of concentrating to shut 
out these external stimuli, we realize that 


inner influences also determine the selec- 
tion of dominant stimuli. When we note the 
existence of voluntary, habitual, and an- 


ticipatory attention, we are saying that, in 
very many cases, these internal faetors are 
more influential than the external cues. 

In our discussion of attention we have 
emphasized that attention is constantly 
shifting. The world around us is constantly 
changing; sense organs get fatigued; a dif- 
ferent sight, sound, or smell is dominant 
almost every second. Inner conditions can 
also cause shifting, as When one suddenly 
notices that he is hungry; but far oftener, 
the contributions of internal conditions are 
in the direction of reducing the speed of 
shifting. Motivation and mental set direct 
the organism to pursue some goal object 
(or to escape some dangerous stimulus). 
Obviously, in such cases, attention shifting 
must be kept within very narrow limits, or 
the goal may be lost. 

Interest in a stimulus helps to keep it in 
focus. Years ago Breese (1899) devised a 
simple demonstration of this type. He had 
his subjects look through a stereoscope so 
that one eye saw a red square, the other a 
green square. The subjects reported a 
rhythmic oscillation of red and green as one 
eye was dominant, then the other. Now he 
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placed a small cross mark on one square. 
Immediately that color tended to stay in 
focus much longer than its rival. By making 
that square more interesting, he made it the 
center of attention. 

This fact is of importance to the public 
speaker or the advertiser. We have men- 
tioned some of the devices by which the 
advertiser captures attention. But this is 
not the same as holding attention. An adver- 
tisement which, through size, movement, or 
intensity, attracts my attention, may be 
displaced a moment later before I even 
note the name of the company. Hence the 
problem of holding the focus for some time 
is also very important. The picture of a 
beautiful woman has interest value; it 
appeals to persistent motives of both men 
and women. Prestige, economic gain, and 
interest in children are other inner condi- 
tions to which advertisers regularly appeal 
in their attempt to hold attention on their 
product. After all, the arousal of some need 
is the most effective device for making an 
advertisement interesting. 

Most of the tensions so aroused are fairly 
short-lived. We may curiously inspect the 
filling station with a cardboard tiger curled 
round the gas pump, but this attention 
value wanes rapidly. Advertisers distin- 
guish between short-term and long-term 
appeals with consideration for this variable. 
Short-term appeals work satisfactorily for 
inexpensive or often-needed commodities 
(food, ete.). Long-term appeals are neces- 
sary for infrequent, expensive purchases 
such as automobiles and radiophonographs. 

A persisting mental set interferes, obvi- 
ously, with attention to objects outside its 
scope. Thus a college teacher finds it diffi- 
cult to deal with a class whose members 
have an important examination the next 
hour. The last class before a vacation is also 
inattentive to the lecture. Long-term men- 
tal sets tend to persist when there may be à 
need to shift; thus the teacher who desires 
also to write a book may find it difficult to 
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go from the classroom directly into the 
writing activity. It is hard to focus on the 
latter without some delay. This period of 
reduced efficiency on the new task is often 
called a warming-up period (getting started 
and developing clear focus with other 
matters excluded from consciousness), but 
it could sometimes be called a cooling-off 
period (getting rid of some prior mental 
set which is interfering). 

Definition of attention. Because atten- 
tion is a rather tricky concept to define, we 
have deliberately discussed first some of the 
obvious facts of common knowledge re- 
garding this function. This gives us a 
starting point from which we can derive a 
definition. 

The significant fact about attention is 
the phenomenon of stimulus selection. 
Certain stimuli are dominant in experience 
at any given moment, to the exclusion of 
others. The kinds of stimuli which seem 
naturally to dominate attention can be 
understood in terms of heredity and natural 
selection; i.e., if we think of living under 
primitive conditions, we can infer that 
organisms so constructed by heredity that 
they attended to these stimuli had a better 
chance to survive. Those who were not 
selectively attentive to loud sounds, move- 
ment, etc., probably were liquidated. Thus 
we assume that hereditary’ structure ex- 
plains the dominance quality of these 
external stimuli. 

But this is only part of the story. We 
know that we can override many potent 
external variations by mental set. Does this 
conflict with the analysis of attention 
already given? No conflict is really neces- 
sary. People trained in introspection tell us 
that, when external stimuli are reduced to a 
minimum, the process of shifting and scan- 
ning goes on. It is simply switched to the 
realm of memories and internal changes. At 
any moment some need, drive, or memory is 
dominant. Strong needs can remain domi- 
nant and exclude other thoughts, just as 


strong external stimuli can shut out 
competitors. 

In infancy, the structure is already or- 
ganized for dominance of external stimuli. 
However, it is also organized for certain 
inner changes. Hunger and pain, for exam- 
ple, will dominate over most other factors. 
It is worth noting that even an infant 
erying from hunger can be induced to stop 
momentarily, by a shiny moving object 
in his line of vision. Briefly, this stimulus 
is dominant, but quickly a shift occurs and 
he is yelling again. 

As one grows, he learns that certain 
objects lead to satisfaction of drives, others 
lead to pain. The high attention value of 
such objects is thus based on their motiva- 
tional significance. When I am hungry, a 
piece of food has attention dominance even 
though I was not specifically looking for it. 

A story is told of some American soldiers 
in an enemy prison camp during World 
War II. The men had been talking in- 
cessantly of food because of their hunger. 
Finally the ranking officer present decided 
this was bad for morale and forbade any 
further mention of food for a time. One 
of the men started speculating on what the 
postwar automobiles would look like. ‘I 
wish I had one of those cars right now,” 
said the sergeant, “smothered in potatoes 
and gravy.” Exclusion of high-dominance 
stimuli is virtually impossible. 

Attention, then, can be defined as the 
process by which stimuli attain clarity. It is 
impossible to study attention directly; we 
can study it only in terms of its effects— 
i.e., some stimuli achieve clarity and others 
do not. The factors determining selections 
are those which we have described—in- 
ternal and external. 

Attention is not the muscular process of 
moving the head or focusing the eyes. 
Usually these motor adjustments occur 
after a stimulus has become dominant. I 
hear a loud sound, then turn to look for its 
source. I note a moving object, then focus 


for better inspection. The process of at- 
tending seems to occur primarily, if not 
exclusively, in the sensory mechanisms and 
the brain. 

Attention, then, is defined as stimulus 
selection (reinforcement) or stimulus domi- 
nance. Clearness of perception, and muscu- 
lar adjustment are consequences of atten- 
tion. The basie fact is that, at a given 
moment, the organism is related to a 
particular stimulus and excludes other 
stimuli from consideration. 

Attention is unitary. Can we attend to 
more than one object or activity simul- 
taneously? While it is diffieult to prove 
conclusively, most psychologists doubt that 
we can really do so. The great rapidity of 
fluctuation of attention, however, makes 
it possible to oscillate between two foci 
of attention so rapidly that for practical 
purposes both are in focus. This is feasible 
only when at least one activity is highly 
practiced and semiautomatic. For example, 
the novice on a bicycle must keep his 
attention focused on his balance and thus 
negleets his steering, or vice versa; with 
some practice he can handle both functions 
by rapid oscillation between them; and 
soon he ean ride, converse, and enjoy the 
scenery, attending to his riding only for 
minute fraetions of each second. Reading 
gives another illustration of attending to 
more than one stimulus. The printed words 
are so laid out that, while focus is on one 
word, both that immediately preceding 
and that following are near the focus. Thus 
we see one word clearly but reinforce earlier 
or later perceptions of the adjacent words. 
Each fixation oceurs within a context of 
past and future reference. 

Figure and ground in attention. Psy- 
chologists describe the pattern of attention 
in experience in terms of focus and margin, 
or figure and ground. The focus (or figure) 
is characterized by vivid clearness, with 
plenty of detail. The margin or ground is 
less clear and poorly differentiated, the 
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outer margin being virtually unconscious. 
Figure 6:3 gives an ingenious photographic 
interpretation of a child’s field of attention. 

The phenomenal field. We have already 
had occasion to point out (page 19) that 
man’s behavior is not necessarily deter- 
mined by his physical environment. A 
given physical object may have positive 
valence for John, negative valence for 
Bill. It is obvious, in terms of our discussion 
of attention, that the object will guide 
behavior if it is in focus but will have less 
effect if it is in the margin. 

It will simplify matters in the long run 
if we now introduce the concept of the 
phenomenal field. This is the field or en- 
vironment as perceived by the individual. 
The external world has a multiplicity of 
objects and stimuli; the phenomenal field 
has as figure the object which is clearly in 
focus, the other items present being blurred 
and in the background. It is obvious, there- 
fore, that behavior is controlled by the 
phenomenal field. In general there will be 
correspondence between the physical field 
and the phenomenal field. As physical 
organisms, we obey the law of gravitation, 
Newton’s laws of motion, and so on. Any- 
one who ignores the laws of physics does 
so at his peril; he will learn to perceive 
objects realistically or he will not survive. 
But it is still true that it is the perception, 
not the physical world, which guides be- 
havior. The pedestrian who sees the 
beautiful blonde across the street, and not 
the approaching car, behaves in accordance 
with his phenomenal field—perhaps with 
fatal results. At all times, the focus of 
attention determines the figure in the 
perceptual field, the marginal objects pro- 
viding the ground. 

The phenomenal field can include imagi- 
nation as well as direct perception of 
reality. The normal person can shift atten- 
tion back and forth between physical 
perception and imaginal perception. The 
“figure” may at this moment be a real 
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object, but in the next instant it is an 
imaginary picture of what that object 
might be if manufactured differently or 
composed of different raw material. This 
type of process makes possible learning, 
improved adjustment, better satisfaction 
of motives. However, it is important to 
keep a proper balance between attention 
to the imaginal and to the physical present. 
When people lose the ability to distinguish 
the imaginal from the perceptual field, they 
are insane. 

Because man is a symbol-manipulating 
animal, it is possible for one man to instruct 
or propagandize another. If I say to a 
friend, ‘‘See the plane in the sky," the word 
can arouse an image of the object in his 
mind, and then he scans the sky in search 
of it. His attention was set to perceive the 
real plane by a preliminary symbolic plane. 
(And he is thus likely to misperceive a bird 
or a small cloud as a plane.) Similarly, my 
need for a typewriter eraser may cause me 
to image the eraser, and all objects of that 
general size and shape suddenly have high 
attention value. Changes on the symbolic 
level can thus guide attention on the 
perceptual level. 

The importance of distinguishing be- 
tween the physical field and the phenomenal 
field should be apparent. In scientific 
psychology we are frequently troubled by 
the fact that an identical object is perceived 
differently (the phenomenal object is dif- 
ferent) by different persons. Mental set 
and expectancy operate to affect the 
perception derived from a sensory cue. So, 
if we attempt to create a panic by blowing 
smoke into a róom and shouting “Fire!” 
our subjeets remain calm, feeling sure it is 
just an experiment. A given electric shock 
is perceived as severely punishing by one 
person, a mild annoyance by another. 
Likewise in everyday life, we must know 
how a person perceives a situation. An 
overhanging erane may be seen by the 
workmen as a threatening safety hazard, 


while the plant engineer sees it only as a 
necessary piece of machinery. Behavior 
toward the crane is determined by its 
phenomenal character (perception), not its 
physical character. The attention of various 
individuals will be directed toward dif- 
ferent aspects of a situation by their needs, 
by their past experiences, and by sugges- 
tions from other people. Some of these 
factors we shall consider in later portions 
of this book. 


Methods of Studying Attention 


Much of the foregoing is based simply on 
introspection, self-observation under condi- 
tions of attention. There is also an extensive 
body of literature on experimental studies 
of attention. The reaction-time experiment 
will serve as an example of many of these 
kinds of investigation. 

Reaction time. The speed with which a 
person responds to a stimulus can be ac- 
curately measured by means of a chrono- 
Scope, a very accurate clock which is 
started by the stimulus and stopped by the 
response. Theunit of measurement is usually 
0.001 second. (See Fig. 1:7, page 25.) 

The reaction-time experiment typically 
involves at least two aspects of the attend- 
ing process. The first is mental set. The 
subject is instructed to respond as rapidly 
as possible when the stimulus is presented. 
The second phase is muscular, adjusting 
the sense organs and the response organ 
(the finger, if the response is pressing a 
button). These two phases represent prep- 
aration for the stimulus; together they 
comprise the ‘“foreperiod” in the experi- 
ment. Introspection reveals that awareness 
of the situation is concentrated in this fore- 
period. The response itself goes off virtually 
automatically. 

During the foreperiod, the expected 
stimulus becomes the figure in the phenom- 
enal field, and everything else is ground. 
Under these circumstances the speed of 


response to the stimulus measures the 
efficiency of the feed-back mechanism; it is 
obviously a matter of considerable adaptive 
significance. In a few parts of the country 
a decidedly subnormal reaction time is 
grounds for denial of a driver’s license. 

Reactions to different stimuli. Since man’s 
life seems so much dominated by vision, it 
might be expected that attention to visual 
stimuli (and thus reaction time to such 
stimuli) would rate highest of all the senses. 
This happens not to be true. As Fig. 6:6 
shows, vision runs a poor third in terms of 
speed in setting off a predetermined re- 
sponse; both hearing and touch are faster. 
There may be some connection between 
the extremely rapid response to auditory 
stimuli and the fact that loud sounds easily 
come to set off fear responses in young 
children. Perhaps the cave man who ran 
quickly from unexpected sounds survived 
and passed his auditory sensitivity on to 
later generations. There may also be an 
advantage for hearing in the fact that the 
ear responds to a mechanical vibration (see 
page 158) whereas the retinal cells must 
respond chemically. 

The slow response to pain has raised 
questions as to its biological value. This, 
we think, is an error. For survival value, 
the organism should respond to a signal, 
not wait for pain itself to set in. Hence it 
seems plausible that attention to other 
stimuli is more rapid than to pain as such. 

Intensity of stimuli. We have stated 
above that attention is determined by the 
intensity of the stimulus. Within the limits 
of normal functioning, increasing intensity 
of the stimulus leads to increasing rapidity 
of response. 

Foreperiod. Speed of reaction time also 
varies with the length of the foreperiod. 
If a subject is instructed to “get set” for 
the stimulus, he tenses his muscles and 
focuses the relevant sense organs. This 
kind of set can be maintained only for a 
short time. A foreperiod longer than 5 
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FIG. 6:6. Speed of reaction to various stimuli, Reac- 
tion to touch is fastest, with hearing a close second. 
Taste and pain are relatively slow to set off reac- 
tions. The figures are for precise measurements under 
laboratory conditions; in everyday life they would 
be slower. Averages for several subjects. 


seconds causes a loss of efficiency. When 
crews are synchronizing actions, as on a 
large airplane, the act of counting builds 
up to a peak of attention; the foreperiod 
is not actually as long as the total count. 

Sensory and motor set. The kind of in- 
structions the experimenter gives the 
subject (or the way the person gets himself 
set) will affect speed. Instructions which 
emphasize the response speed up reaction, 
while an emphasis on the stimulus slows 
it down. That is, if the subject is told to be 
sure he hears the bell before pressing the 
key, he will delay by a measurable fraction 
of a second longer than if he is told to press 
the key just as quickly as possible when he 
hears the bell. Sensory set gives somewhat 
greater accuracy, of course; with a motor 
set the individual often responds to a false 
stimulus. m 

Complex reaction time. "The types of 
experimentation noted above are classified 
together as simple-reaction-time studies 
because the subject is not required to make 
a choice. He simply attends to a single, 
predetermined stimulus. Suppose now that 
we require him to respond to a bell but 
not to a buzzer. This situation calls for 
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FIG. 6:7. An Air Force reaction-time test. The vertical panels carry signal lights which are controlled by the tester 
(man at left foreground). The circular dial sets off a light stimulus to which each man must make a choice reaction. 
Standing on the test (high-speed response) has fair predictive value for passing or failing pilot training. (From 


Melton, 1944.) 


discrimination, and slows down the speed 
of response. More organismie activity must 
intervene between stimulus and reaction. 
Such studies deal with complex reaction 
time. 

Discrimination reaction time is only one 
form of complex reaction. Another type of 
experiment requires that the subject re- 
spond with his right hand to stimulus A, 
with his left to stimulus B. This is usually 
called choice reaction time, to indicate that 
it involves a selection of responses as well 
as stimuli. Obviously every choice 
must also be dis 


action 
riminative; there must 
first be selection of the correct stimulus, 
then of the response. Naturally choice 
reactions require more time than dis- 
eriminations calling for response or no 
response. 

Physical condition. How well we can 
pay attention is a function of the physical 


condition of the organism. Old people and 
young children have very slow reactions 


E; 


maturity is associated with fastest 
most efficient attention 
Aviators at high altitudes (low oxygen 
supply) or under acceleration pressures are 
slowed down. This is obviously important 
under modern conditions of high-speed 
flight, where a plane may travel a mile 
during the period between stimulus and 
reaction. It explains the use of attention 
tests by the Air Force in selecting crew 
members; complex reaction-time tests are 
standard parts of the selection battery 
(Fig. 6:7). The ordinary intelligence tests 
are in a sense measures of speed of reaction, 
as most of them operate with a time limit. 

Certain commonly used drugs affect 
one’s efficiency of energy mobilization. 
Contrary to popular notions, the caffeine 
in coffee will slow you down, not speed you 


onse and 
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FIG. 6:8, Device for testing effects of increa 


sed gravity. High-speed airplanes 


may impose pressures several times gravity, especially in dives and turns, How 
does this affect reaction time? Warren tested visual and auditory reaction time of 
men subject to pressure by rapid rotation in this centrifuge; he found all reaction 
times slowed by increased gravity. (Operated under contract with the Office of 
Naval Research; contract Nóori77 Task Order Ill, Neil D. Warren, responsible 


investigator.) 


up. Alcohol in very small amounts may 
have a slight facilitating effect, but in 
larger doses it quickly interferes with 
efficiency. Aspirin also slows reaction. 
Individual differences. It may also be 
that the physiological make-up of the 
individual predisposes him to rapid or slow 
attending, Simple reaction time is some- 
what variable from one trial to the next 
for a given individual, perhaps reflecting 
the constant shifting of attention; but, as 
soon as we take the average of a sample of 
reactions, the person's relative standing 
in his group is pretty well fixed. The re- 
liability coefficient of a simple reaction 
time measure is about .90, which means 
that a given person will persistently be 
fast, average, or slow in speed of responding. 
This is not to say that individuals do 
not improve with practice. Even on simple 
reactions there is a definite speeding up, 
although a limit is soon reached. Much 


of this may come as the person switches 
from a sensory set to a motor set (see 
above) and can operate with reduced cues 
from the stimulus, Workers on routine 
jobs tend to develop motor sets, so that 
they give their habitual motion even to 
inappropriate stimuli—like the absent- 
minded professor who lifted his hat to the 
department-store mannequin. 

Energy expenditure and attention. An- 
other way to study attention experimen- 
tally is by way of the amount of energy 
expenditure, The most direct technique is 
to measure oxygen consumption during a 
task. An ordinary basal-metaboliam test 
can be utilized. Another method is to have 
the subjects expire into a rubber balloon; 
from the carbon dioxide content, it is 
possible to compute the energy expenditure. 
The amount of finger pressure on & key, 
hand pressure on a rubber bulb, or biceps 
muscle contraction, gives à rough index of 
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energy mobilization. Measures of electrical 
action currents in the muscle are also 
used. 

Consciously, we are aware that studying 
in the midst of noise demands more effort. 
Does this correspond to the physiological 
facts? Early studies showed that people 
could work in the presence of noise dis- 
traction without loss of efficiency; in fact, 
some subjects even improved under these 
conditions. Freeman (1939) demonstrated 
that these performances were achieved at 
increased physiological cost; the persons 
who did not drop off in efficiency were 
found to be burning up more fuel, using 
more energy to compensate for the dis- 
traction. His subjects solved problems 
under quiet and noisy conditions. Oxygen 
use was measured, and electrical recordings 
made from muscles in all four limbs. He 
found that work performance decreased 
when distraction was introduced, but com- 
pensation soon canceled this out, for both 
number of solutions and accuracy. Parallel- 
ing the work curve was an increased, wide- 
spread bodily tension, and an increase in 
oxygen consumption. As the distraction 
period continued, the muscle tensions 
began to be localized in the parts of the 
body used in the problem solving. As the 
diffuse muscle tensions dropped out, oxy- 
gen use also declined. Freeman’s experi- 
ment indicates that you can adapt to 
working with the radio on, but such habits 
are wasteful of energy. 

Jacobson (1932) has demonstrated that, 
when one imagines moving his right arm, 
electrical activities occur in that arm and 
not in the left (Fig. 11:7). These observa- 
tions suggest that merely attending to one 
part of the body may change the level of 
physiological activity there. Attending is a 
process of energy mobilization to get need 
satisfaction. When faced with an unfamiliar 
or difficult problem, the whole body mobi- 
lizes; when one knows just what muscles 
to use, he mobilizes specifically in that 


area. Obviously this makes for less total 
energy cost, and greater efficiency. 

Attention and mental set. It is obvious 
that attention is in part a matter of physi- 
cal set. This can just as well be called 
mental set; functionally there is no dis- 
tinction between the two. Short-term 
mental sets can easily be related to muscle 
tensions, as in the above experiments 
However, it becomes difficult to conceive 
of physical sets in the musculature which 
endure for days, as when one gets ready 
for a particular assignment and then drops 
it from consciousness until the appropriate 
occasion arrives. We have already proposed 
the solution to this problem (page 104) 
with the concept of “cortical tension.” 
Each muscular set sends certain sensory 
impulses to the cortex. A pattern is organ- 
ized there which corresponds to the muscu- 
lar pattern. Later, when the appropriate 
stimulus is received, the muscle tensions 
are rearoused. 

Considerable interest has been mani- 
fested by psychologists in the theoretical 
question: is attention primarily peripheral 
(muscular), or is it primarily central 
(cortical)? The evidence at this time is 
ambiguous. At present it seems most ac- 
curate to say that attending is a function 
of the whole organism, depending chiefly 
upon widespread muscular set in difficult 
or novel situations, upon very specific 
muscles in the case of familiar habits, and 
upon cortical set under conditions of delay. 


Primitive Perception of Objects 


The process of attending, of course, is 
important because it is an essential part of 
getting information about man’s environ- 
ment. Without a selective mechanism, one 
would be overwhelmed by this multitude 
of stimuli which surrounds him. But the 
major task is that of learning the kind, 
characteristics, and location of objects “out 
there” in the external world. To satisfy 


needs and avoid dangers, here are the kinds 
of things I must know: that there is (1) an 
object (2) in a given direction (3) and at a 
given distance (4) having certain charac- 
teristics which are important to me. Atten- 
tion focuses the sense organs upon cues 
(light, sound, etc.), but this is only a part 
of the total process of perceiving objects. 

Why are these questions important? Let 
us consider briefly the role of vision as a 
major source of information. Vision does 
not tell us that an object exists; it reports 
color, etc., which must be 
integrated into a percept of an object. That 
this organizing is done inside our bodies 
was demonstrated earlier in this chapter 
(Fig. 6:2); under certain conditions we put 
cues together to perceive objects which do 
not exist. Furthermore, vision does not 
tell us much about the direction of objects; 
the pattern on the retina is upside down, 
left and right are reversed, and the exact 
cells stimulated depend on the direction of 
regard. We have to learn to identify direc- 
tions, distances, and characteristics of 
objects. These examples may help to show 
why the perception of objects is far more 
complicated than would appear at first 
thought. 

Definition of perception. Perception is 
the process of obtaining knowledge of 
external objects and events, by means of 
the senses. William James put it well when 
he wrote, “Perception is of definite and 
probable things." In other words, man 
takes his sensations (about which he is 
sure) and reaches conclusions about real 
objeets (about which, actually, he is less 
sure if questioned). He may, however, 
reach a very high level of probability in 
dealing with nearby physical objects; he is 
aware of the chances of error when dealing 
with distant or unfamiliar objects. 

A first approximation to this process can 
be made hypothetically. Suppose that you 
had been born blind, but now were sud- 
denly able to see. Suppose further that you 


brightness, 
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now see the world as other adults do—a 
most unlikely supposition. Even under 
such conditions you would not know what 
you were looking at. There would be vari- 
ous shapes, colors, contours, brightnesses 
before you, but what they meant would be a 
puzzle. 

'The experiment suggested above has 
actually been performed. Senden (1932) 
collected reports on 66 instances of persons 
who had undergone cataract operations 
permitting vision at a delayed age. Most 
were adults who had been blind from birth. 
It was hoped that these reports would 
enable a determination of what a person 
can see when presented with a visual en- 
vironment for the first time. One conclusion 
stands out clearly from these observations; 
the patient is aware of being visually 
stimulated, but he does not identify objects 
as such. Even though these people knew 
objects from tactual experience, and had 
the use of language, they could not answer 
questions because the words simply did not 
relate to vision. “Do you see objects 
projected in space?" was a meaningless 
question to them. 

Such a man could distinguish visually 
between a ball and a block, but he did not 
know which was which until allowed to 
handle them. A girl sees a patch of color 
moving toward her, but only when she 
touches it does she exclaim, * Why, that’s 
kitty!’ Two strips of cardboard, 10 cm. and 
20 cm. in length, were perceived as differ- 
ent, but the individual could not say which 
was shorter—although he knew the mean- 
ing of this word in terms of touch. The 
perceived object, as we said above, is a 
totality involving vision, touch, smell, etc. 
But there is no inherent connection be- 
tween these cues; the relationship must be 
learned. 

Senden's data may be of some help in 
understanding the development of percep- 
tion. Different visual factors were learned 
at different speeds. Naming colors was 
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FIG. 6:9. Reversible figure and ground. This is an 
ambiguous figure, but, unlike Fig. 6:4, the entire figure 
and ground switch places instead of merely the figure 
changing. This can be seen as a white goblet on a 
black background, or as two profiles in black against 
a white ground. (Redrawn from E. Rubin.) 


apparently easiest. Motion, size, and dis- 
lance were acquired fairly soon. But it took 
months to identify common shapes. Long ago 
William James suggested that the infant’s 
world is a “big blooming, buzzing confu- 
sion." One of Senden's patients is reported 
thus: "so many different things, and the 
rapid movement of the mass, confused his 
sight to such an extent that finally he could 
no longer see anything." Yet, eventually, 
these patients developed visual functioning 
which was essentially normal in every 
respect. 

Riesen’s study of chimpanzees. There 
might be some questioning of these observa- 
tions on humans, in that the eyes obviously 
were somewhat defective. But they have 
been confirmed in all significant respects 
by Riesen (1947), who reared two chim- 
panzees in complete darkness for 16 
months, or until they were substantially 
mature. He found that his animals did not 
for a considerable period of time learn 
to use visual cues in any manner, although 
it was clear from their behavior that they 


could see “something” in the environment 
The apes showed a strong desire to cling 
to the keeper when brought into the light, 
and yet, once separated from him, they 
could not return to him and groped blindly 


around until a familiar touch indicated his 
presence. They showed no eyeblink to an 
object approaching the eye, and were 


incapable of forming a fear response to a 
visual stimulus (a distinctive visual pattern 


paired with electric shock). Normal anim 
formed this connection in one trial; the 
darkness animals did not learn in eight 
repetitions. 

Heredity vs. learning in object percep- 


tion. These observations call for some 
drastic overhauling of popular ideas about 
our knowledge of the external world. It is 
easy to assume that man is born with a 
perceptual system which provides him with 
accurate information about the objects 
around him. This assumption is not easy to 
check with normal humans because we go 


through a long helpless period in infancy, 
during which incredible quantities of learn- 
ing can go on without detection. It is, of 
course, an axiom of modern psychology 


that much of personality is determined 
during these early months; but only within 
the last 10 years have psychologists begun 
to realize that our means of knowing the 
physical world also depends substantially 
on these early experiences. The data col- 
lected by Senden and Riesen seem to prove 
conclusively that learning plays an impor- 
tant part in our ability to identify objects 
and their characteris 
Heredity, of course, provides the struc- 
tural basis for perception—the sense organs 
and nerve connections. These structures 
are probably so arranged that certain 
kinds of cues are learned very quickly 
color, for example, and size. Survival value 
would demand very rapid learning of some 
kinds of distance perceptions, for escape 
from natural enemies. The trend in psy- 
chology today, therefore, is not to ask: Is 


perception inherited or learned? Rather, 
the question is: In what respects are 
hereditary influences more important, and 
in what areas does learning play a decisive 
role? How do heredity and environment 
combine to produce our knowledge of the 
world about us? The remainder of this chap- 
ter will examine some of these problems. 

Differentiation of figure and ground. 
Both Riesen’s chimpanzees and Senden’s 
cataract patients showed evidence in their 
first visual experiences of perceiving a 
figure as distinet from its ground—aware- 
ness that “something” was present and 
separate from everything else. This suggests 
that a very important part of object per- 
ception is hereditarily determined. While 
the visual world was confusing and poorly 
structured, it was not totally lacking in 
form. 

Differentiation of a figure from its 
ground depends on the experience of 
contour. As Fig. 6:9 illustrates, figure and 
ground may be interchangeable; under 
some circumstances, the white area is the 
figure (a vase on black background); under 
others, the blaek surface outlines two faces 
on a white ground. In either instance, there 
is an edge between the blaek and white, 
marking the boundary of the figure. The 
retinal stimulation on one side of the edge 
is clearly different from that on the other 
side. A contour thus corresponds to a 
definite difference in sensation. 

There is, however, little evidence to 
indicate that other aspects of perception 
are completely determined by heredity. 
When we come to study depth, distance, 
direction, etc., we find that considerable 
weight must be given to experience and 
learning. 


Perception of Direction 


The eye is a highly motile organ, and the 
same retinal cell may now be stimulated by 
an object up and to the left, later by one 
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down and to the right. Hence directional 
cues cannot be assumed to depend upon 
local signs from specific cells. 

Nevertheless, accurate direction based 
on vision develops fairly quickly. The cases 
studied by Senden soon began to localize 
directions from which stimuli came. There 
may be innate tendencies for the eyes to 
focus on an intense stimulus in the field, 
and then for the body to orient parallel 
to the eyes. This, if true, would “point” 
the body in the direction of the object 
with relatively little learning. 

An experiment by Lashley and Russell 
(1934) seems to confirm this. They reared 
13 rats in strict darkness to maturity. Dur- 
ing this time the animals did not even see 


FIG. 6:10. Jumping stand for studying perception of 
figures by rats. The rat is placed on the platform. 
Before him are two cards, À and B. Behind one of them 
is food; if he jumps to it, it slips aside and he gets the 
food. If he jumps to the wrong card, it is locked in 
place and he falls to the net (C) below. By varying 
the design on the cards, the limits of the rat's percep- 
tual ability can be tested. (Adapted from Lashley, 


1938.) 
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the cage walls except for a few seconds 
every other day when food was introduced. 
At 100 days (maturity), each rat was 
brought into a lighted room and tested on 
a jumping platform (Fig. 6: 10). They were 
first required to step across a 5-cm. gap, 
and then to jump a 20-cm. gap. Twelve of 
the 13 rats succeeded in doing this on the 
first trial. This indicates that a sense of 
' visual direction is quickly acquired. 

The visual frame of reference. The pur- 
pose of localizing objects, of course, is to 
direct behavior toward or away from them. 
Adults show a highly efficient system of 
localizing directions in visual space under 
normal conditions, but it can easily be 
disturbed. Students of aviation psychology 
are particularly interested in this problem 
beeause of the survival value of accurate 
localization in rapid flight, landing, ete. 

The precise direction of a visual object 
is apparently determined by the frame of 
reference within which it is perceived. 
When the eye is focused on a point, the 
visual field has reference points such as 
the center, up, down, right, and left. If 
the subject is placed in a dark room so that 
only such a simple frame of reference is 
available to him, his directional sense is 
disturbed. However, if several objeets are 
visible, his accuracy is much improved. 

Another important element of the visual 
framework is the perception of one's own 
body. The body has a special mechanism 
for sensing the vertical position (the semi- 
cireular eanals). No man was ever drowned 
because he swam to the bottom when he 
meant to rise to the top of the water. A 
paratrooper may somersault in midair, but 
he manages to land feet first. Thus, as long 
as the body remains in a normal, erect 
position, we have an important cue to 
support the visual framework and to 
increase our accuracy of localization. If 


1 This would not, of course, be true if the semi- 
circular canals were damaged, as in some cases of 
deafness, 


this cue is made useless by preventing 
vision of the body and hands, localization 
is less accurate (Loemaker, 1930). 

Directionality is no doubt fostered by the 
nature of the physical world. Trees grow 
vertically, and man-made objects tend to 
have clearly aligned vertical and horizontal 
dimensions. Thus, even if I tip my head, | 
can keep my directions clear because | 
assume that these vertical and horizontal 
lines have maintained their same physical 
location. 

Witkin’s studies on localization. The im- 
portance of visual and postural cues in 
our sense of visual direction has recently 
been demonstrated by some ingenious 
experiments by Witkin and Asch (1948). 
In one experiment, subjects were individ- 
ually tested in a dark room on their ability 
to set a luminous rod to the true horizontal 
or the true vertical. Judgments were very 
accurate as long as the body remained 
vertical; but if either head or body was 
tilted at an angle (in a reclining chair), 
errors began, and they were greater as the 
angle of tilt was greater. 

In other studies only the visual frame of 
reference was changed. For instance, sub- 
jects in the dark room could see a luminous 
line within (but not touching) a luminous 
square. The square might be tilted, but 
the subject was ordered to set the line at 
true horizontal or vertical. Almost all 
people tested made errors because they 
adjusted the line somewhat in the direction 
of tilt of the visual frame. An ingenious 
variation on this required the subject to 
look through a peephole into a lighted room 
containing a table and a picture on the 
wall. On the back wall was a rod, to be set 
at the horizontal or vertical. When this 
room was tilted, the errors of direction 
were even greater than with the simple 
luminous frame. The room offered a better 
structured visual framework, and it exerted 
a more compelling influence on the observer 
in causing errors in direction. 


— — 


PERCEIVING 211 


FIG. 6:11, Tilting room and chair. The subject sits in the small chair (A) which can 


be tilted at will by experimenter, as can the small room built around the chair. 
In this way a highly realistic distortion of the visual framework can be combined 
with upright or tilted body posture. When the subject sets the lever to indicate 
what he considers to be the true horizontal, he makes errors which can be related 
to the visual or somesthetic framework. The value of such tests for submarine or 
airplane personnel is obvious. (Courtesy of Dr. H. A. Witkin.) 


With an elaborate new setup, Witkin 
(1949) has been able to test the effect of 
vision and posture when in conjunction or 
in opposition. He uses both a tilting room 
and a tilting chair (Fig. 6:11). It is thus 
possible to show which factor is more 
effective. When posture is tilted, but the 
visual framework is held vertical, few 
errors occurred; whereas, When posture was 
upright but the visual frame tilted, many 
errors were made.! When both the visual 
frame and the bodily position were changed 
from the normal, errors were maximized. 

This problem is particularly important 
for high-speed aircraft pilots and gunners. 
It seems likely that the pilot’s task is made 
simpler by the fact that, for most people, 


1 People differ with regard to their use of visual 
or somesthetie cues in this situation. Passey (1949) 
reports that his subjects were not especially dis- 
turbed by a change in the visual framework. 


visual cues have more effect than posture. 
The earth and the horizon give him a visual 
frame which is highly dependable. Even 
so, some fatal errors probably are made. 
The gunner, with both visual frame and 
postural location constantly changing, has 
a most difficult task; it is not surprising 
that he has far more errors than successes. 

Recent experiments for the Air Force 
indicate that a landing device which gives 
the pilot a visual picture of the relationship 
between his plane and his destination 
reduces errors. Best results were obtained 
when the field shows the airport in a fixed 
position and the plane moving. Such an 
arrangement presumably makes use of our 
years of experience in which the person 
moves while the environment stays fixed. 

Learning a visual framework. It is im- 
possible to study the learning of the up- 
down-right-left frame from the beginning 
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FIG. 6:12. Effect of reinverted vision upon adjust- 
ment. The image of objects on the retina is upside 
down. What would happen if it were turned right 
side up? Here a man is repeating Stratton's experi- 
ment of wearing lenses which reinvert the visual field. 
For the first few days, even such a simple activity as 
shaking hands was impossible. By the end of 30 days, 
however, he was riding a bicycle. (Taken for Life 
Magazine by photographer Carl Iwasaki. Copyright 
Time, Inc.) 


of life because we have no techniques for 
ascertaining what goes on inside the infant. 
It is possible, however, to contrive an 
abnormal visual situation for an adult and 
watch the process of adaptation. 

Stratton (1896) was the first to devise 
this technique. As you know, the retinal 
image has objects upside down as compared 
with their “real” spatial localization. 
Stratton put on lenses which reinverted 
the image, so that the bottom of the object 
was now at the bottom of the visual field, 
and so on. The first few days of this were 
very upsetting. Nausea and discomfort 
were acute. Muscular adjustment was very 
difficult; the act of opening a door might 
require extensive trial and error (Fig. 


6:12). However, most behavioral adjust- 
ments had been achieved in about a week. 

What happened here was primarily a 
readjustment of the postural and kines- 
thetic cues to parallel the visual framework. 
Even though Stratton wore the glasses 
during all waking moments for 3 weeks, the 
visual world never looked right side up. 
What did occur was a readjustment of 
muscular actions to conform with this new 
appearance of things. 

The same phenomenon can be demon- 
strated more quickly in the Ames distorted 
room (page 230). The subject looks at this 
room and sees it as a trapezoidal space. 
However, when he sits in the required spot, 
using one eye, and adapts to the room, it 
looks square. If now he tries to touch 
objects in the room, his localization is quite 
inaccurate; but within a few trials he 
improves very noticeably. The room still 
looks square, but he has unconsciously 
changed his manipulation of the pointer 
to conform to the tilt of the floor and walls.’ 
These experiments indicate that muscular 
and postural cues are relatively less effec- 
tive than vision in determining our per- 
ceptions of up, down, level, tilted, and 
similar directional relations. 

The auditory framework. While vision 
dominates our spatial localization, auditory 
cues are used for many adjustments. P. T. 
Young (1928) repeated the Stratton experi- 
ment, using a device called a pseudophone 
which reversed the sounds to the two ears. 
His experiences wearing this were similar to 
those of Stratton; at first there was con- 
fusion, but soon the correct directions were 
perceived despite the reversal. 

Stratton commented that the visual 
experience seemed to dominate over others. 
After he had worn his glasses for several 
days, he found that sounds seemed to come 
from the visual location of the object; for 
instance, the “sputter” of a fire in the fire- 


1 Some people report that the room shifts back 
somewhat to the trapezoid as this happens. 


place was heard in its appropriate place in 
the inverted visual field. Wooster (1923) 
developed a simple experiment to illustrate 
this: the subject fixates a beating metro- 
nome and of course, the sound is heard 
where the object is seen. Now a prism is 
placed before the eye, so that the apparent 
visual location of the metronome changes; 
the sound is now heard as coming from the 
new spot. 

Auditory localization of direction is sur- 
prisingly accurate, when vision is not in 
confliet with it. The average person can 
localize a sound coming from the right or 
left within 3 degrees when visual cues are 
excluded. However, localization in the 
up-down plane is quite poor; in fact, under 
laboratory conditions, a sound which is 
"up" will be judged to be “down” about 
one-third of the time. Since our normal 
dealings with objeets are on the ground, 
this defect does not seem important; as 
man begins to move more in three dimen- 
sions, the problem could become significant 
except that our present flying machines 
make too much noise to permit of hearing 
any sounds from other sources. 

Localization of sounds is mostly binaural ; 
if one ear is plugged, localizing is poor. 
‘There are four kinds of binaural effects, any 
one of which can give rise to a perception of 
direction: (1) Differences in intensity in 
the two ears. If telephone receivers are 
strapped over the ears, and a slightly 
louder click led to one than to the other, 
the sound will be “heard” in the direction 
of the louder stimulus. (2) Difference in 
time of stimulation. If sound waves are 
led to the two ears through rubber tubes, 
and one tube is a little longer, sound will 
get to that ear a little later. The object 
will be localized as in the direction of the 
ear stimulated first. A time difference as 
small as 0.0003 second will produce such a 
localization. (3) Differences in phase. A 
sound wave is a succession of crests and 
troughs. If the waves striking the two ears 
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are thrown slightly out of phase, the sound 
will be heard as coming from one side or 
the other. (4) Differences in timbre. Every 
complex sound includes overtones and 
harmonies. When the sound reaching the 


FIG. 6:13. Excluding “facial” cues. It was formerly 
believed that the blind developed "facial vision," a 
keen sensitivity of the skin, by which they detected 
their approach to walls and objects. In this test, wear- 
ing a felt hood (A) did not interfere with the subject's 
ability to avoid obstacles (B), but effective sound 
screens cause him to bump into the partition (C). 
(Courtesy of Dr. K. M. Dallenbach.) 
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FIG. 6:14, Proving the effectiveness of auditory cues, 
To test the hypothesis that the blind person really 
avoids objects by hearing sounds reflected from them, 
the subject sat quietly in a room, wearing earphones. 
These were connected to a microphone in the hand 
of the experimenter (A), who held it shoulder-high 
and walked toward a movable partition. With very 
little error, the subject (B) told the experimenter when 
to stop to avoid bumping into the obstacle. (Courtesy 
of Dr. K. M. Dallenbach.) 


two ears differs in timbre, in these over- 
tones, a directional effect is obtained. 
Auditory perception in the blind. Before 
leaving this intriguing question of deter- 
mining location by sound, let us consider a 
particularly interesting application of it. It 
was long believed that the blind locate 
obstacles by facial vision (more precisely, 
perception of air currents on the skin of the 
face). Conclusive experiments have re- 
cently proved that this ability to avoid 
obstacles is auditory rather than skin 
sensitivity. A blind subject’s face was 
completely covered with felt, and yet he 
was able to announce when he came close 
to a movable partition used in the experi- 


ment (Fig. 6:13). This indicated that he 
was«getting slight reflections of sound from 
the walls and objects around him. 

As a control, a microphone was carried 
by the experimenter, and the blind subject 
wore headphones connected to the micro- 
phone (Fig. 6:14). While he remained 
stationary, the experimenter walked closer 
to the walls of the room. Each time he 
signaled the experimenter to stop just 
before the wall was touched. (Subjects with 
intact vision, but blindfolded, could learn 
to do this after some practice.) 

Apparently there are three kinds of 
sound cues used by the blind person. (1) 
The object itself is a source of sound. We 
know a blind student who shoots pheasants 
on the wing. He judges direction and 
distance by the sound. (2) Sound “shad- 
ows” are reflected from objects. There is 
usually some random noise in the air about 
us; the presence of an object is indicated 
if some of this is shut off. (3) “Echoloca- 
tion” is the term used when the subject’s 
own sounds are reflected back to him from 
objects; e.g., the blind man tapping his 
cane gets a good deal of information from 
the echoes bouncing off of walls, fences, eto. 

Echolocation is also used in sonar, the 
technique by which sound waves are 
bounced off submarines, the ocean bottom, 
etc. An increased interest in the psychology 
of audition quickly followed the develop- 
ment of this technique during World War 
II. 


Perception of Movement 


Movement is another kind of perception 
which seems almost exclusively deter- 
mined by heredity. The essential cue is a 
gradient of excitation moving across a 
sensory surface. Thus, if an object slides 
across the surface of the hand, there is a 
continuous change in the stimulation of 
adjacent nerve endings. Similarly, a visual 
stimulus moving across adjacent retinal 


cells would give rise to perceived motion. 
This apparently requires little or no 
learning. 

The phi phenomenon. Psychologists have 
been particularly intrigued by studies of 
apparent movement—z.e., stimuli which 
give rise to a perception of motion without 
a moving stimulus. It follows from the 


preceding paragraph that, if we can stimu- 
late successive sensory cells in proper 
sequence, we ought to get perceived move- 


ment. This is quite easy to do. Figure 6:15 
shows the arrangement for a demonstration 
of this sort. If the lights go on and off at 
intervals of 0.06 second, the light will 
appear to move from the center to each 
end of the bank simultaneously. Such 
devices are used in electrie signs to make 
use of the high potency of movement in 
attracting attention. 

Motion pietures depend on this same 
mechanism, plus the inertia of the retinal 
cells. The projector shows still photographs 
at the rate of 24 per second, about 0.04 
second each, with a very short dark interval 
between. If an object is placed slightly 
farther to the right in each successive 
photograph, the viewer will perceive it as 
moving, the speed being a function of the 
distance it has been displaced. 

A simple demonstration of apparent 
motion is to hold the forefinger before the 
eyes and focus on a distant point. Now, if 
you rapidly elose each eye in turm, the 
finger will seem to jump back and forth. 

Wertheimer (1912), who has studied this 
phenomenon extensively, called it the phi 
phenomenon. It occurs in many forms: if 
two lights (close together) go on and off at 
intervals of about 0.06 second, they will be 
seen as one light swinging back and forth. 
Too great a distance or too long a time will 
break up the misperception. 

The phi phenomenon probably occurs 
because it duplicates normal perception 
of movement. In scanning the environment, 
one's attention shifts rapidly. Vision fixates 
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FIG. 6:15. The phi phenomenon. If the center light is 
first turned on, then the end lights, in proper timing, 
the light will seem to move outward in both directions. 
Similarly, the two outer lights can be made to seem to 
converge and fuse into the center light. This arrange- 


ment proves that the perception is not due to eye 
movements, 


here, then there, in short, quick jumps. A 
moving object thus is seen as being in 
different locations in these successive 
“snapshots” of the environment. As the 
alternating lights give the same kind of 
cue, they are perceived as a single light in 
motion. 


Perception of Distance 


It is important for us to know, not only 
in what direction is an object, but how far 
away. This is a particularly vexatious 
problem in vision, because the visual field 
is necessarily two-dimensional. In a photo- 
graph, distance objects are not farther 
from the eye than near items; both are in a 
flat plane. Nevertheless, we perceive dis- 
tance in photographs as we do in daily life. 
How do we manage? 

Types of distance cues. There are a 
variety of cues from which perceptions of 
differing distance are derived. First we may 
mention the muscular cues from the visual 
mechanism. At short distances, we get 
differential signs from the accommodation 
of the lens (contraction of the ciliary muscle 
to produce the optimum focus of light rays 
on the retina). However, this is useful only 
at short distances and even then is quite 
unreliable when other cues are ruled out. 
Convergence refers to the sensations from 
the muscles controlling movements of the 
eyeballs; as an object moves closer, the 
two eyes point toward the nose in order to 
keep it in focus. Convergence likewise is 
usable only to about 30 feet and is not 
very accurate within that range. 
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FIG. 6:16. Stereoscopic photographs. This pair of photographs was made to be viewed through that entertain- 
ment device of pretelevision days, the stereoscope. By placing two cameras about 4 feet apart, these views 
were obtained. When viewed so that the left picture falls only on the left eye, and the right picture only *^ the 


right eye, a remarkable depth effect is experienced. Note the difference in location of the small table, thy foot- 
stool, etc. These differences are somewhat exaggerated as compared with the images on the two eyes, bi tthey 
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are of the same kind, 


A second group of cues is visual in 
character but derives from the fact that 
the two eyes do not see objects identically. 
These are called binocular cues. Binocular 
disparity and double images are the impor- 
tant phenomena here. 

Finally, we shall consider some monocular 
cues, so called because they are effective 
if only one eye is used. They include the 
relative brightness of different objects, 
location in the visual field, interposition 
of one object between the observer and 
another object, changes in perceived color, 
and changes in apparent size. These are 
the cues used by painters, or the cues we can 
identify by studying a photograph to decide 
why one object is seen as farther than 
another. 

All these cues vary by degrees. There is a 
gradual change in the muscular sensation 
as the eye shifts from near to distant focus; 
there is a gradual change in the apparent 
size, color, etc., of objects at increasing 
distances. The organism (human or animal) 


becomes astoundingly sensitive to slight 
variations in these gradients. 

Binocular cues. Muscular cues, as noted 
above, are not very effective in space dis- 
crimination. The distance of an object is 
perceived directly from its phenomenal 
characteristics, 7.e., its appearance. The 
maximum precision in visual perception of 
depth comes from binocular disparity—the 
difference in the retinal image on the two 
eyes. 

The nature of binocular disparity is 
detectable from Fig. 6:16, which shows 
photographs of the same object by two 
cameras, placed so that the lenses were in 
positions like the two eyes. With some care 
it can be noted that there are distinct 
differences in the aspects projected onto the 
two eyes. The illusion of depth created by 
viewing these two pictures simultaneously, 
the left eye seeing only the left picture and 
the right eye only the right picture, is 
startling. A common item of entertainment 
some fifty years ago was the stereoscope, & 


picture holder with a partition down the 
median plane so that each of the two pic- 
tures was seen only by the appropriate eye. 
Recently, military uses of the stereoscope 
been important. Reconnaissance 
planes take successive photographs at 
intervals of 44 to 1 mile; stereoscopic in- 
spection of successive pairs of photographs 
helps penetrate camouflage, estimate bomb 
damage, ete. X-ray photographs are now 
cüstomarily made with stereoscopic focus- 
ing, to give three-dimensional effects of 
bony structures. 

Double images. Binocular vision not only 
gives different views of the object fixated; 
it also results in double images nearer or 
farther than the fixation point. Hold your 
forefingers in front of your eyes, one behind 
the other, pointing upward. If you fixate 
on the far finger, the near one is seen as 
two blurred images; if you fixate on the 
near one, the farther image is doubled. By 
closing one eye and then the other, the 
finger not in focus is made to jump back 
and forth. 

In ordinary vision, of course, one does 
not see double images; he sees objects at 
different distances. The brain apparently 
takes this cue and translates it, auto- 
matically and almost instantaneously, into 
awareness of the object’s location. Double 
images provide a nice example of the use of 
gradients in perception, referred to above. 
We get a neatly graded series of images 
from no doubling at all (at the point where 
the eyes are focused) to marked doubling 
at distant locations. This gradient thus 
provides a picture of objects successively 
farther away in space. 

How does it happen that we do not 
observe these double images and other 
cues for distance? The answer apparently is 
in terms of survival value. It is not impor- 
tant, in satisfying motives, to see double im- 
ages; it is very important to judge distances 
accurately. Thus the brain uses the infor- 
mation without its becoming conscious. 


have 
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FIG. 6:17. Floating-finger illusion. Hold the hands 
about 10 inches before the eyes, finger tips touching. 
Gaze beyond them to a distant object, Now draw 
the finger tips slightly apart, slowly, and a piece of 
finger will be seen floating in mid-air. 

To some extent this nonrecognition of the 
effective cues for a perception is simply a 
matter of not noticing them; the light 
stimulus functions as a reduced cue for 
something which originally included other 
elements. Thus you may as a child have 
seen objects some distance away and 
walked to them; the visual eue now sets off 
the total knowledge got from distant and 
close observation. Nonrecognition of cues 
can also be a function of suppression. Try 
this little experiment: hold your fingers 
pointing to each other, as in Fig. 6:17, 
about 10 inches before your eyes. Fixate on 
a point farther away, and slowly draw the 
fingers apart. You will see a piece of finger 
floating in mid-air with no visible means of 
support. What happens in this case is that 
the brain accepts the portions of the retinal 
image which correspond in the two eyes but 
rejects that which is in conflict (so that no 
clear expectancy exists regarding the stimu- 
lus). Thus the anchorage for the tip of the 
finger gets lost. Figure 6:18 gives another 
dramatic example of suppression. Suppres- 
sion of conflicting cues is fairly common in 
all sensory fields; however, when there isa 
substantial degree of conflict, the whole 
field is likely to become blurred or con- 
fused. The brain adds up cues to get a 
“probability” that a certain object is out 
there; confliet of probabilities leads to à 
blurred visual field. 

Monocular perception of distance. Per- 
sons having only one eye are commonly 
believed to be deficient in depth perception, 
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FIG. 6:18. Hole-in-palm illusion. Hold a cardboard or 
other tube in front of the right eye, and the open palm 
before the left eye. Now focus on a distant object 
(F) and you will "see" your hand with a hole through 
the palm. Point the tube somewhat to the left, as 
shown in the diagram. 


and yet some stunt aviators have to rely 
on monocular perception. They seem to do 
quite well. Photographs appear quite flat 
under ordinary conditions, but when sug- 
gestions of flatness are minimized by 
creating special viewing conditions, such 
as keeping the visual field inside the mar- 
gins, they may have striking depth quali- 
ties. This is why artists often view paintings 
with one eye through a tunnel formed by 
the hand or a sheet of paper. The one-eyed 
person, being forced to rely upon monocular 
eues, can apparently become quite skillful 
at compensating for the loss of the binocular 
cues. 

Space does not permit an extensive con- 
sideration of the various monocular cues 
which are effective in creating a perception 
of depth. We shall merely list and define 
them. Interposition refers to the fact that 
an object physically nearer will eut off part 
of an object farther away. Thus I cannot 
see all of à student in the second row of the 
class and infer that he is farther away than 
the front-row student, all of whom is visible. 
Perspective refers to the gradual change in 
size of objects of known physical size (rail- 
road tracks converging, telephone poles 
getting smaller, etc.). Aerial perspective 
identifies the blurring and mistiness of 
distant objects—due mainly to dust in the 
air. Easterners who visit the Rocky Moun- 


tain areas are amazed to learn that the 
mountain which seems 4 or 5 miles away is 
actually nearer 50. Color perspective is the 
change in color values with distance; 
remote objects look bluish or purplish, 
because of selective absorption of long-wave 
light by the air and dust. 

Lighi and shadow are differently dis- 
tributed for objects at varying distances. 
An interesting phenomenon in this connec- 
tion is illustrated by Fig. 6:19. If it is 
examined with the book upside down, the 
crater becomes a mound of earth. We learn 
to expect certain patterns of light and 
shadow at given distances from us. Height 
in the visual field is an interesting kind of 
cue. If you look across a landscape, you 
will observe that, from your feet to the 
horizon, objects higher in the visual field 
are more distant. Above the horizon, how- 
ever, the higher an object, the nearer it is. 
Size, blurring, height in the visual field, 
and other depth cues are gradients. As we 
see objects at increasing distances, we ob- 
serve minute degrees of difference in these 
cues and judge the distance accordingly. 

Distance perception and learning. Psy- 
chologists formerly accepted the binocular 
cues for distance as innate and considered 
the monocular cues to be products of learn- 
ing. It is plausible that an awareness of 
the significance of mistiness and color 
change would have to be learned, and in 
fact, modern psychology is in agreement 
with this latter point. The main change has 
been that today majority support seems 
to favor the view that all visual cues for 
distance are somewhat dependent upon 
learning. 

As we noted earlier (page 208), the only 
visual perception which we feel reasonably 
sure to be innate is that of contour—the 
perception of a bounded object against a 
background. All the other cues we have ex- 
amined—binocular disparity, double im- 
ages, muscular cues, monocular cues—have 
an innate, structural basis but become 
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FIG. 6:19. Effect of shadows in depth perception. This is a photograph of the famous meteorite crater in Arizona, 
at Canyon Diablo. Seen in normal position, this picture clearly represents a depression; but if you turn the book 
upside down, the crater takes on the appearance of a mound of earth. This is effective because we have had 
many years of experience in interpreting such light-and-shadow patterns. (From Scientific Monthly and Studio 


Grand.) 


effective as guides to distance after some 
minimum amount of learning. Each in- 
dividual has to learn to perceive the dis- 
tance of objects. The fascinating feature 
of this process is the amazing accuracy most 
of us develop in using this very limited 
instrument, the retina, for such a complex 
function. 


Perception of Form and Shape 


The individual who has just gained vision 
through a cataract operation perceives 
figure-ground relations. He can say that 
there is something here which is somehow 
different from something there. The person 
may not know that he is perceiving a table, 
a ball, or a triangle, but he does see a 
complete figure, surrounded by a different 
stimulating surface which serves as ground. 


These figures are perceived as being in a 
certain direction and at a certain distance 
from the observer. We have not, as yet, 
said anything about the perception of the 
nature of the object. Yet, in the normal 
course of behavior, we are always respond- 
ing in terms of what the object is, not just 
to its location. 

There are several intricate problems in 
connection with the perception of identity. 
First, of course, is the perception of shape: 
circle, triangle, square, and so on. This is 
complicated by the fact that, as a person 
moves about, the shape of the retinal image 
is constantly changing; a circle looks like 
an ellipse, a square looks like a trapezoid. 
Developing a stable identity for shapes is 
thus no simple problem. Then we have the 
problems of size and color. The retinal 
image of an object varies with its distance 
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FIG. 6:20. Role of nearness in visual organization. 
While you could theoretically perceive these dots 
in clusters of five or ten, you will actually find your- 
self impelled to see groups of six and four. Near- 
ness of elements to one another is a determinant of 
perception. 


from the eye; yet we must learn to identify 
it as being of a constant size. Color varies 
with differences in illumination, yet the 
average adult perceives the color as con- 
stant under a wide range of light values. 
Finally, there is the problem of the use 
value of objects, or their meaning in terms 
of actions that can be performed upon 
them, their qualities as need satisfiers, and 
so forth. 

The determinants of form. Hach retinal 
cell is discrete and separate from the others. 
A triangle is a pattern of light projected 
upon the retina, but it is a series of ac- 
tivated cells as far as the brain is con- 
cerned. Why does this pattern of dots 
(stimulated cells) come to be perceived as 
an organized form? The following are some 
of the factors enumerated by psychologists 
who have specialized in this area of research, 

Nearness. Elements of a stimulus pattern 
which are nearer to each other tend to be 
organized into forms. Look at Fig. 6:20, for 
example, You will see groups of dots; and 
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FIG. 6:21. Role of similarity in visual organization. It 
might be possible to make up clusters using both X 
and © in the upper figure, or both circles and dots 
in the lower. But, in fact, one perceives the similar 
elements as a group, leaving out the dissimilar items. 


these groups are composed of dots close 
together. You do not spontaneously organ- 
ize a group which includes those separated 
by wide spaces; indeed, it is difficult to do so 
voluntarily. 

Similarity. Elements which are similar 
in kind tend to cohere together. (To some 
extent this presumes prior learning; the 
simpler forms must be recognized as similar 
before this factor can operate.) Figure 6:21 
gives two illustrations of pattern formation 
based on similarity; in both cases nearness 
is held constant and yet groups do organize 
and form definite shapes. (For another 
example see the colored figure for testing 
color blindness, Fig. 5:35. The dots of sim- 
ilar color are seen as a figure.) 

Continuity. A continuous line tends to 
hold together, even though it is broken 
up on the retina into discrete points. In 
Fig. 6:22 some of the individual points in 
B are closer to individual points in A or C 
than points in A and C are to each other. 
Yet we see a vertical line over a horizontal 
line (B/AC), not AB/C or BC/A. Points 
forming a continuous line will stay organ- 
ized. In Fig. 6:23, similarity and continuity 
are both involved in forming the picture of 
the eye. 

Closure. The Gestalt psychologists have 
laid a good deal of emphasis on the principle 
of closure, or the tendency for incomplete 
figures to complete themselves. In Fig. 6:24 
the average person sees an incomplete 
triangle (a) and a broken diamond (b), 
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FIG. 6:22. Role of continuity in visual organization. 
Some of the dots going up toward B are closer to the 
line AC than to other dots in the line toward B. Yet we 
see a vertical line over a horizontal line. Continuity 
holds the dots in a definite organization. 


FIG. 6:23. How the eye puts elements together to 
form a picture. If an ordinary halftone engraving 
(such as those used in reproducing photographs in 
this book) is enlarged considerably, it breaks up into 
a series of dots. However, if you hold the book away 
from the eye, so that they are visually close together 
again, the picture of an eye becomes recognizable. 
Similarity and continuity are especially involved here, 
although nearness is a factor in part of the figure. 
(From Kepes, 1944.) 

although he could just as well see open 
angles in both these drawings. Cartoonists 
make use of the closure principle to carica- 
ture a famous person by drawing only part 
of the face. How do you decide what is 
pictured in Fig. 6:24c? 

Contour. In the earliest perceptions of 
shape, the principle of intensity differences 
which form contours is basic. Let us de- 
seribe a simple experiment to illustrate 
contour formation. If, in à dark room, a 
triangle of light is projected very dimly 
onto a sereen, the subject observes à blur 
of light without form. As the intensity of 
illumination is increased, a contour sud- 
denly emerges; the patch of light has a 
sharply defined edge, and its triangular 
form is apparent. Contour, then, is a 
function of a sharp difference in stimulation 
alongan edge. In the situation just described, 
the intensity of stimulus to give a per- 
ceived shape is about twenty-five times as 
great as at the threshold for the light patch. 
However, much smaller differences in bright- 
ness give contours under full illumination.' 


! Helson and Fehrer (1932). 
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When we use colored stimuli, any just 
noticeable difference in the color of ad- 
jacent patches will give an edge. If colored 
dots of varying intensities are used to form 
shapes, as in the Ishihara test (see page 
185), the dots of similar color will be organ- 
ized into a familiar shape. The color-blind 
person cannot find the shape because he dis- 
criminates mainly by brightness, not hue. In 
fact, it seems safe to generalize that any 
sudden ehange in the visual gradients will 
set up a contour. Figure 6:25 illustrates two 
forms of contour based on pattern stimula- 
tion, rather than color or brightn 

Awareness of identity. For efficient per- 
ception of objects, one must be able not 
only to perceive contours, but to recognize 


(a) (5) 


(c) 

FIG. 6:24. Role of closure in visual organization. In 
the preceding illustration (Fig. 6:23), you fill in gaps 
unconsciously to complete the picture. In the present 
instance, you will tend to see a broken triangle (a) 
and a broken diamond (b), although it would be just 
as plausible to see two open angles in each case. 
Similarly, you probably will have no trouble in 
identifying the picture presented at (c), as a result of 
the operation of closure. (From Street, 1931.) 
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FIG. 6:25. Illustrations of contour without continuity. Under normal circum- 
stances a contour involves a continuous line or edge (as in Fig. 6:9). It is 
possible, however, to have a clearly defined contour without continuity. In (a) 
we see a change in the patterning of the visual field which is perceived as a 
corner; in (b), the kind of change corresponding to an edge. (From Gibson, 
1950, by permission of Houghton Mifflin Company.) 


a duplication of one already seen. The child 
who learns to recognize a ball is one who 
can get the circular contour which is charac- 
teristic of the ball and also identify it as the 
same contour he experienced yesterday. 
All object perception, therefore, depends 
upon learning and memory in some degree. 

In earlier chapters we commented on the 
perception of goal objects and noted that 
the individual must show some generaliza- 
tion from one shape to highly similar 
shapes. No two bananas are exactly identi- 
cal, but man must be capable of carrying 
over responses of eating based upon a single 
successful experience to later occasions. 
The term equivalent stimuli was employed 
to cover cases in which the person gives 
identical responses to nonidentical stimuli 
perceived as being the same. 

The mechanism for perception of identity 
seems to be something like this: the organ- 
ism has a memory trace of a contour pre- 
viously observed. Now another contour is 
directly seen. The present shape is com- 
pared with the remembered observation, 


and if they match sufficiently well, a per- 


ception of identity results. All this, of 
course, is swift and unconscious, like the 
other summative processes described earlier 


in this chapter. 

As the child develops breadth of experi- 
ence, he comes to recognize more and more 
shapes of familiar objects. He also learns to 
differentiate, t.e., to identify significant dif- 
ferences and thus to break up equivalences. 
The earliest stage, however, seems to be 
one of overgeneralization. Thus many small 
boys have embarrassed their mothers by 
shouting “Daddy!” to every strange man 
who comes along; all adult males are per- 
ceived as equivalent. Later the boy comes to 
observe differences in height, weight, color- 
ing, tone of voice, and other cues by which 
he can distinguish daddy from other men. 

Ambiguous figures. Since no one ever 
reaches perfection in identifying every pos- 
sible shape and contour, it is possible to 
draw ambiguous figures which set off more 
than one perception. Thus Fig. 6:9 shows 
a figure which can be perceived alternately 


as a vase or as two human faces. The con- 
tour remains unchanged, but it is matched 
mentally with different contours remem- 
bered from past experiences. 

If you look at the picture steadily, you 
will get spontaneous, involuntary changes 
from one percept to the other. This shift 
can be slowed or speeded up to some extent, 
but it cannot be completely inhibited. 
There is no generally accepted explanation 
for the involuntary fluctuation, but it may 
well be an example of the need for change 
due to satiation of one group of cells and 
dominance of a different group. 

Misperceptions. If the same contour can 
give rise to more than one perception, we 
immediately recognize the occurrence of 
misperceptions. We shall employ this term 
to refer to cases in which the individual 
“ perceives” one object, but upon acting in 
terms of his perception he finds that the 
physieal object was something else. If we 
took the traditional position that percep- 
tion gave us a copy of the real object, errors 
in perceiving would be hard to explain. 
When we concentrate on the fact that all we 
get from the environment is cues, and the 
perception is built up inside the organism, 
such errors immediately become perfectly 
comprehensible. 

It is interesting to reflect that, at the 
moment, there is no difference between a 
perception and a misperception. It is only 
in the light of subsequent action that new 
perceptions lead us to correct our mistakes. 
In Fig. 6: 1b we showed you what seemed to 
be a chair, but “really” was just a random 
string pattern. A person looking through 
the peephole and then leaving the labora- 
tory would have perceived a chair and this 
percept would have, for him, all the quality 
of reality. 


The Qualities of Objects 


A perceived object is more than a contour. 
It has size, color, and texture as well as 
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shape. Since nature stimulates us with a 
multitude of similar forms, these perceived 
qualities play an important role in the per- 
ceptions of identity and difference. Like 
most of the other aspects of perception we 
have considered, this is by no means a sim- 
ple matter. 

We have already examined (Chap. 5) the 
relations between physical stimuli and sen- 
sory processes. Light waves strike the eye, 
sound waves the ear. The color red is not 
in the light wave but in the cortical reaction 
to impulses originating in the retina. Physi- 
eal contours are continuous and often have 
straight edges; the retinal pattern is always 
a series of dots, and the edges are never 
straight. Nevertheless, we learn to identify 
shapes—after many, many trials, as any 
mother ean testify, and as illustrated by 
Senden's patients. 

These are only a few of the paradoxes of 
perception. Consider, for a moment, the 
question of size. The physical size of an 
object is presumably constant. But its 
retinal projection varies from time to time. 
As your eye moves away, the image grows 
smaller. Generally, we do not perceive this. 
We perceive the object as being of constant 
size. 

The same is true of brightness. Take a 
look at a pile of coal which is partly in 
shadow. The variations in brightness, as 
measured by light reflected to the eye, are 
very great. Nevertheless, you perceive the 
coal as uniformly black. A yellow surface 
under red illumination tends to look orange. 
Yet you unconsciously correct for the red 
of the ground, and keep the figure constant 
as yellow. 

These perceptual constancies are of great 
significance in psychology. In Chap. 2 we 
pointed out that a basic principle in psy- 
chology is the principle of homeostasis. The 
organism must have dealings with objects 
to satisfy needs and avoid dangers. Clearly, 
these perceptual constancies are vital to 
such a process. The sabre-toothed tiger at a 


224 COGNITION 


FIG. 6:26. The test for size constancy. The subject sitting in the chair is 
asked to designate which of the cards on the table is the same size as 
that in his hand, Usually the task is accomplished easily and accurately, 
although the retinal image of the card in the hand is at least 36 times as 
large as the image of its match on the table. (From Newman, in Boring, 
Langfeld, and Weld, 1948, by permission of John Wiley & Sons.) 


distance would look like a harmless kitten 
if it were not for size constancy. Ripe 
apples would look green under some condi- 
tions. Aiming an arrow, building a house— 
almost any activity one can imagine re- 
quires that we continually make decisions 
based on physical size and characteristics 
of objects, not the varying retinal image. 

Size constancy. An object of constant size, 
at inereasing distances, projects a decreas- 
ing image on the retina (Fig. 6:26). How- 
ever, if a known object, such as a man, 
moves away from us, there is at first no 
perceived change in size. The retinal image 
may have decreased by 50 per cent before 
any perceptual difference is noted. 

Here is a simple experiment which may 
sharpen the nature of the problem for you. 
Look intently at some sharply defined ob- 
ject (e.g., Fig. 6:9) for about 45 seconds, or 
until you get a good afterimage. Project 
this image onto your notebook on your lap; 
then shift your eyes to the ceiling. The 
small figure now looks enormous. Yet the 
retinal process is identical. The perceived 
size of an object is determined in part by the 
ground against which it is observed. Edgar 
Allan Poe once wrote a terrifying little 
story about a man looking out of his 


window at a mountainside and seeing a 
huge, frightening monster. As he backed 
away, he realized that it was a little spider 
hanging by a thread from the window 
frame. When the ground changed from 
mountain to window, the perceived size 
changed abruptly. Movie close-ups do not 
seem grotesquely enormous, because we re- 
late size of picture to background. 

Under normal conditions of observation, 
the object is seen against a background 
which includes familiar objects. Thus vari- 
ous size constancies reinforce each other. 
When the observation is made in a dark 
room with no visible ground, size constancy 
tends to disappear. Size judgments then 
are made on the basis of the retinal image. 
The various cues which we have enumer- 
ated in distance perception also reinforce 
size constancy. As long as one knows the 
approximate size of the “real” object, and 
can judge its apparent distance, he is in- 
clined to report constant size perception 
rather than shrinkage proportional to the 
distance. Figure 6:27 illustrates how a 
change in the suggested nature of the white 
ball leads to a change in your perception of 
its size and distance. 

1 Hastorf and Way (1952). 
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FIG. 6:27. How far away is the ping-pong ball? If you think of the white circle as a ping-pong ball, it seems 
to be right up close, in line with the first of the faces. But if you change your mind and decide that it is, after 
all, a tennis ball, it recedes to a point in line with the (perceived) location of the third or fourth face. (Taken for 


Life Magazine by Photographer Eve Schaal. Copyright Time, Inc.) 


Perceived size is also affected by use 
value or motivation. We apparently over- 
estimate the sizes of valued objects. Bruner 
and Goodman (1947) reported that chil- 
dren estimate coins to be larger than card- 
board disks of the same physical size (Fig. 
6:41). This obviously depends upon a learn- 
ing process. 

Constancy of shape. The dilemma in the 
case of shape constancy arises from the fact 
that the shape of the retinal image changes 
with every movement of the observer. A 
square table top will project a square (with 
curved edges) onto the retina only under 
very rare conditions. Most of the time the 
figure is more of a trapezoid. Most circles 
are actually projected on the retina as 
ovals. Yet we must learn to perceive object 
identities in this kaleidoscopic visual world. 
This is achieved, apparently, by an uncon- 
scious process of correcting automatically 
for the angle of vision. 


If the eye is kept in a fixed position, we 
can draw geometrically the projection of 
any figure onto the retina. Thouless (1931) 
investigated the phenomenon of shape con- 
stancy by presenting his subjects with 
figures in fixed positions, so that he knew 
what the retinal image would be. In Fig. 
6:28 the essential elements of the experi- 
ment and its results are shown. The broken 
lines give the “real” physical stimuli pre- 
sented to the observers. The black figures 
show the retinal stimulus or perspective 
shape (the outline which would be pro- 
jected onto the retina). The continuous 
lines show the perceived or phenomenal 
shape as sketched by the subjects. In all 
cases the percept is something of a com- 
promise, but it tends toward the “real” 
object rather than toward the retinal 
image. 

To some extent shape constancy is main- 
tained by ignoring minor changes in the 
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(a) (b) (c) 

FIG. 6:28. Results of experiment on shape constancy. 
If you take a half dollar and hold it perpendicular 
to the line of sight, the retinal image is a circle; but as 
it leans over, it projects an ellipse. But does the 
average person see it as an ellipse? No; he tends to 
cling to the "known" shape. In this figure Thouless 
summarizes his work on this problem. The broken line 
shows the "real" physical shape of the object; the 
solid black figure is the figure cast on the retina; and 
the continuous line is the subject's drawing to indicate 
what he saw. Plainly this is a compromise between 
the retinal image and the "real" object. (From Thou- 
less, 1931.) 


physically received stimulus pattern. It is 
possible to learn to notice some aspects of 
a situation and suppress others. Schafer 
and Murphy (1943) presented the two 
designs shown in Fig. 6:29(a, b) separately 
to children. For a given child one was 
always rewarded (money was given when 
it appeared); the other was made frustrat- 
ing by taking away money when it was 
shown. After a training series of this kind, 


(a) 


they were shown Fig. 6:29c. In 54 of 67 
cases, the child reported seeing only that 
shape which had been rewarded. The other 
design apparently was unnoticed. Such 
experiments indicate that we observe and 
perhaps exaggerate those cues associated 
with the satisfaction of motives—a point 
which will prove of great importance when 
we take up the general problem of learning 


Brightness and Color Constancy 


If you take a white sheet of paper, illumi- 
nate it with ared light, and look at the center 
of the sheet through a tube, you will see a 
luminous red film. However, if you look at 
it without the limitations of the tube —see- 
ing the edges of the sheet, and the back- 
ground in the room—the sheet of paper will 
be seen as white. When the tube is used to 
eliminate cues about backgroun: and 
source of illumination, your percepta is 
based directly on the stimulus to the "ina. 
When the sheet is viewed in a total co text, 
the white remains constant despite tne red 
illumination. This, then, is another exe ple 
of the organism’s ability to deal witi the 
“real” object despite misleading cues irom 
the visual mechanism. 

Like size constancy and shape constancy, 
the phenomena of brightness and color con- 
stancy are adaptive in character. We have 
shown that organisms are constantly oper- 
ating according to homeostasis—that is, 


(c) 


FIG. 6:29. Drawings used by Schafer and Murphy. In the training series, one group of children was rewarded 
when (a) appeared (won 4 cents) and punished when (b) appeared, losing 2 or 4 cents. The other group was 
rewarded with (b), punished with (a). In the test series, (c) was presented; a substantial majority reported seeing 
only the face which had been rewarded. (From Schafer and Murphy, 1943.) 


they are trying to maintain a constant en- 
vironment. But the brightness and color of 
an object will vary according to the kind of 
lighting, the background colors, and so on. 
The task of avoiding dangers and obtaining 
goals would be infinitely complicated if we 
did not learn to perceive the real object, 
discounting its continuously changing ap- 
pearance. We accomplish this by our 
memory of what the object looked like 
under other cireumstances; and by relating 
it to other objects in the immediate sur- 
rounding area, As the experiment with the 
tube proves, cutting out these two influ- 
ences will destroy the color constancy. 

he perception of distance and bright- 
ness eonstaney are tangled together, be- 
cause light obeys the inverse-square law— 
ie., the amount of light reaching the eye 
from an object drops off in proportion to the 
square of the distance. Thus we make 
judgments about distance based on decreas- 
ing brightness, and Judgments about bright- 
ness based on estimated distance. Because 
such observations are made with illumina- 
tion diffused over the entire scene, and with 
an easily visible gradient of objects decreas- 
ing in apparent size and clarity, they seem 
not to offer much difficulty. (This is true at 
maturity. Children have trouble because 
they lack the frame of reference, the remem- 
bered standards for comparison, which the 
experienced adult employs.) 

In all these constancy situations—size, 
shape, brightness, and color—the organism 
shows a marvelous talent for integrating 
cues. On the one hand certain physical 
influences come to us from the environ- 
ment. On the other hand we possess certain 
images derived from past experience. There 
seems to be some kind of automatic summa- 
tion of probabilities; and, if this leads to à 
perception of identity (“this is the same 
one I saw before"), then the law of con- 
staney operates to keep the perceived ob- 
ject as close as possible to the remembered 
object. Again we emphasize that this proc- 
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ess is entirely unconscious; not only is it 
unobserved, but its speed is far greater than 
would be possible on the basis of conscious 
judgment. 

All this leads to the following interesting 
conclusion: to a very marked extent, each 
of us constructs the world he lives in. The 
world which controls and guides behavior 
is the perceived world; and this perceived 
world is determined to a major degree by 
factors inside, not outside, the organism. 
This does not lead to any particular prob- 
lems of adjustment—on the contrary, it 
facilitates adjustment—in dealing with 
physical objects. The maintenance of a 
constant environment helps a great deal in 
the external task of survival. But we also 
tend to develop perceptual constancies in 
the social realm, and these can cause more 
trouble. 


Illusion and Camouflage 


The facts on perception of distance, loca- 
tion, shape, and size indicate that man is 
equipped with a most amazing set of sen- 
sory mechanisms. The constancies which 
we have just reviewed confirm the opinion 
that cues are utilized to perceive objects 
quite accurately, even though the physical 
stimuli presented to the senses are in con- 
stant variation. To balance this impression 
we must refer to the fact that mispercep- 
tions frequently occur; most people learn 
fairly early that seeing is not believing. 

Illusion and camouflage are topics relat- 
ing to misperceptions. We can learn just as 
much about the psychology of perceiving 
by studying these problems as we can by 
studying accurate percepts— more, some- 
times, because the error can often be traced 
to a specific cue. 

Illusions are often simply effects based on 
size, shape, and other constancies. It is 
difficult to find a precise way of stating the 
relationships between realistic perception, 
illusion, and misperceptions, because, to the 
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FIG. 6:30. Illusions. In the upper row are a series of illusions which distort length or 
direction of lines. (a) The vertical-horizontal illusion: although the lines are of equal 
length, the vertical seems longer. (b) The Muller-Lyer illusion: the lines are equal in 
length, but the arrowheads give an appearance of inequality. (c) The filled- 
empty space effect: the left half of the line seems longer than the right. (d) The 
effect of context: the long lines are really parallel, but the context makes them 
seem to lead off in different directions. In the lower row are distortions of size or 
shape. (e) The circles are of equal size, but the arrows create a perception of 
increased size on the right, (f) The two sectors are equal in size, but the lower one 
looks smaller. (g) The angular lines distort the shape of the circle. (h) The closed 
figures on the left are actually the same size as their corresponding open figures. 


perceiver, whatever he perceives is real. 
When we discussed size constancy, we 
pointed out that a distant object looks 
bigger than it “really” is, i.e., bigger than 
it should look, based on the size of the 
retinal image. It is seen as being approxi- 
mately its physical size (Hastorf and Way, 
1952). Now what is the error? Shall we say 
that all constancies are errors, since they 
fail to agree with the light waves reaching 
the eye? The solution most psychologists 
prefer is to say that every perception is real 
but that some agree with other perceptions 
and some do not. Thus, when I see a bent 
stick in water, I can run my finger along it 
and find that touch reports a straight stick. 
Or we rely on the perceptions of others; if 
one person says there are little babies 
cuddling on the branches of the tree, and 
everyone else disagrees, we accept the ver- 
dict of the majority. 

The problem of illusions and hallueina- 


tions is thus a problem of the interaction of 
outer and inner determinants of perception. 
A “realistic” percept is one which agrees 
with the physical stimulus. An “autistic” 
percept is one determined by the indi- 
vidual's memories, or what he desires to 
see. Hallucination is the extreme form in 
which a person sees or hears something 
which is not perceived at all by others 
around him; in such cases we usually diag- 
nose a complete mental breakdown or 
psychosis. 

All the sense organs are subject to illu- 
sion, because in every case the physical 
stimulus will be related to these inner fac- 
tors: memory, motive, and so on. Thus we 
observe misperceptions based on auditory, 
olfactory, tactual, and other cues. How- 
ever, optical illusions are easiest to demon- 
strate, particularly within the pages of a 
book, and so this treatment will rely pri- 
marily on them. 


A 


A 
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FIG. 6:31. The tangled-cord illusion. The black lines are arranged so that they 


form broken parts of perfect circles; but, 


slanting inward, they produce an irre- 


sistible impression of a spiral. (Adapted from Fraser, 1908.) 


These visual misperceptions are not 
unique to man; they can also be demon- 
strated in animals. Hens show size-con- 
staney effects, and they also show size 
illusions, such as the “sector illusion” 
(Fig. 6:30). This, of course, does not prove 
that such phenomena are determined by 
heredity, although it does suggest that the 
nervous system of most animals is so 
structured that these misperceptions are 
inevitable. It would appear that illusions, 
like constancies, are natural products of a 
certain kind of nervous structure function- 
ing in a given physical environment. 

Constancies have great survival value. 
Illusions apparently are the price we have 
to pay for this mechanism. As we have 
pointed out in preceding pages, the con- 
stancies require that the brain make various 
changes in the retinal image; some parts 


are ignored, some are distorted, some are 
exaggerated. These are exactly the kinds of 
errors we make in illusions. Look at the 
opposite page. In the upper portion of 
Fig. 6:30 we show some figures which give 
rise to exaggerations of length and distor- 
tion of direction. The lower row shows vari- 
ous distortions of shape due to contrast of 
circles (e), contrast of adjacent curves (Gp 
and the operation of closure upon size (h). 

In our discussion of the perceptual con- 
stancies (size, shape, color) we noted that 
these constancies are maintained by relat- 
ing them to background stimuli. In the 
visual illusions shown, there is likewise a 
context calculated to induce a perceptual 
distortion. For example, in the Müller- 
Lyer illusion the presence of the additional 
short lines makes a difference in one’s per- 
ception of the long lines. Because of the 
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FIG. 6:32. (a) The Ames distorted room. The room is built with trapezoidal floors 
and walls, the right wall being much smaller than the left. This actually fits the 
retinal image of a rectangular room if the viewer were standing at the left wall, 
If, however, we have the Person put his chin on the chin rest at A, close his left eye, 
and stare at the room, it begins to look like a normal, rectangular room. The right 
wall now creates a retinal image about the size of that for the more distant left 
wall, the windows begin to look the same size, and so on. At this time the trough, B, 
which actually slopes slightly downward from right to left, seems tilted upward at the 
left end, and when a marble rolls from right to left, it is seen as rolling uphill. 

(b) When the camera lens is Placed at the chin rest (A in the photograph a), the 
room looks much more like a normal room. The two back windows seem almost the 
same size; note what happens to the playing cards, 
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FIG. 6:33. Misperceptions induced by the Ames room. (a) When the camera lens is 
placed in eye position (Fig. 6:32), the light rays reflected from the left wall and the 
right wall project equal images on the film. Under these circumstances, our past 
experiences indicate a probability that the two walls are equal in size. But if the 
walls are equal, then the two women must be of quite unequal height (physically 
they are both 5 feet 8 inches tall). Once we perceive the room as rectangular, we 
are literally forced to make an error regarding their height. 

(b) Similarly, we assume that the two windows in the back wall are rectangular 
and of equal size. Under these circumstances, the face at the right is perceived as 
decidedly inflated, since it fills up the entire window. When the trapezoidal nature 
of the room is perceived, the windows appear unequal and no size distortion of 
objects occurs (see the playing cards in the windows in Fig. 6:32a). (Courtesy of 


Institute for Associated Research.) 
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Gambrel 


Plan 


Sawtooth 


[emer 
FIG. 6:34. Application of principles of perception to 
camouflage. A major principle in camouflaging build- 
ings and other large installations is to break up con- 
tours. Note how sharp and distinct the buildings 
appear in the upper picture, and how roof 
netting can break contours and cause the building 
to disappear (below). (From Civilian Defense, U.S. 
Army Engineers, 1942.) 


simplified situation, it is easy to measure 
the line and prove that a distortion has 
occurred; but these same distortions, in 
daily life, are adaptive rather than sources 
of error in behavior. Under certain circum- 
stances they could, of course, cause trouble, 
but the difficulties resulting from their 
absence would be much greater. 

Most of the simple illusions can be **un- 
learned ”—i.e., with a little effort and prac- 


tice one can learn to make accurate judg- 
ments of the lengths, sizes, ete. This appar- 
ently operates by removing the context; 
one develops skill in responding only to the 
cue of the specific line, ignoring those 
around it. (It is also possible for people to 
learn a critical attitude which reduces both 
constancy and illusion; artists cling close 
to the stimulus and are less affected by 
both.) It would follow that one probably 
could not unlearn an illusion in which the 
specific cue could not be disentangled from 
its context. Such an ill 
Fig. 6:31; so far as we know, this illusion 
cannot be corrected by concentrated study 
and practice. 

The Ames demonstrations. We have al- 
ready had occasion to refer to the very 
ingenious demonstrations of visual percep- 
tion developed by Adelbert Ames, Jr., at 
the Dartmouth Eye Institute. While these 
could be called illusions, they utilize such 
large stimuli and produce such striking 
effects that they are commonly referred to 
as demonstrations. Perhaps the best known 
is one mentioned earlier in this chapter, the 
“distorted room." This room is so con- 
structed that it duplicates the proportions 
of the retinal image for a truly rectangular 
room, if the eye is in a fixed position.! 
Figure 6:32a shows the distorted room as 
viewed from some distance away; its devia- 
tion from a rectangular shape is apparent. 
But if one closes his left eye and puts his 
chin on the chin rest (A), the room begins 
to square up. The right wall looks equal to 
the left, the two rear windows are equal in 
size, and so on (Fig. 6:33). Now, if we 
insert into this context some object of 
known size, the size constancy of the object 
(figure) will be overeome by the structure 
of the perceived room (ground). Figure 6:33 
shows what happens to the size of a man's 
face in this case. 


1 A little reflection will indicate that, if you stand 
in the corner of a room, the retinal image of the 
room is trapezoidal in structure; the near wall is 
much larger than the far wall, and so on. 


on is shown in 


FIG. 6:35. Puzzle medallion. "Napoleon and Tomb at 
St. Helena." Can you find the figure of Napoleon, in 
characteristic pose? The figure tends to disappear 
because its contours are also the contours of familiar 
objects in the picture. (From Fernberger, 1950.) 


In this same room one sees marbles roll 
uphill. 'The trough (B) in Fig. 6:32a physi- 
cally has a slight down slope from right to 
left. However, as we expand the right wall 
and lower the right side of the floor, in 
constructing a rectilinear perception, the 
right end of this trough moves lower. A 
marble rolling across is thus clearly per- 
ceived as rolling uphill. This is very disturb- 
ing to some observers. 

The Ames demonstrations reaffirm the 
statement that the organism creates its 
phenomenal world. The objects and persons 
that I see are not necessarily the same as 
those you see; indeed, it is relatively im- 
probable that they correspond perfectly. 
However, our perceptual processes operate 
with sufficient uniformity that we have 
relatively little disagreement as to the 
nature of physical objects. When we come 
to consider perceptions of people, social 
groups, and social institutions, the amount 
of variation between percepts of different 
persons may be relatively enormous and 
can play a major role in such social conse- 
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quences as group prejudice, industrial con- 
flict, and international war. 

Camouflage. Objects are perceived as 
figure upon ground. To destroy a perception 
of an object, it would be helpful for the 
figure to merge with the ground. Wild ani- 
mals do this very effectively. Protective 
coloration, shape, and texture make it pos- 
sible for insects to look like the twigs on 
which they sit, for birds to merge with the 
nest, and so on. 

The principles of effective camouflage, 
then, are simply reversals of the principles 
of object perception. (1) Contours should be 
eliminated by reducing intensity and color 
differences of adjacent surfaces. Contours 
should also be broken by irregular contours 
cutting across them and by more continu- 
ous contours which cause the important 
object to disappear. (2) Isolation is to be 
avoided. A single oil tank or building stands 
out; when it is in the midst of many, it 
loses its identity. (3) Novelty and move- 
ment must be avoided. The perfect circle 
or square is a novelty in nature; hence a 
perfect geometrical figure is easily spotted. 
Movements must be slow. (4) Light and 
shade are particularly troublesome in 
camouflage work. A gasoline-tank farm will 
cast a revealing pattern of shadows in early 
morning or late afternoon—which explains 
the frequency of reconnaissance flights at 
those hours. Photographs made at noon are 


FIG. 6:36. A simple figure embedded in a complex 
one. See how long it takes you to locate the double 
triangle at the left in the complex figure at the right. 
This is the type of task used by Gottschaldt in his 
studies of perception. The problem is somewhat like 
that of locating a goal object embedded in its 
background, 
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FIG. 6:37. Ambiguous figure. 
Does this look like a pirate? Or 
is it more like a rabbit? (From 
Leeper, 1935.) 


less useful. (5) MZsperceptions are particu- 
larly valuable as protective camouflage. If 
the object to be concealed can be made to 
resemble something which normally would 
be in the area, it will “disappear” much 
more readily (Fig. 6:34). 

Puzzle pictures. 'The principles of camou- 
flage are well illustrated by the puzzle 
pietures with which most of us have played 
as children. The form disappears because 
its contours continue on into the outlines 
of other objects, because slight distortions 
make it fit in with another perception more 
appropriate to the context, or because it is 
in an unusual position for the object's nor- 
mal appearance. Many artists have made 
use of these devices for one or another rea- 
son. Figure 6:35 shows an early medallion 
which conceals a figure of Napoleon in full 
dress. 

The German psychologist Gottschaldt 
(1929) studied the effect of practice upon 
ability to perceive a simple form concealed 
in a more complex design. Figure 6:36 
resembles one of his simple designs and the 
complex pattern within which it is em- 


(a) (5) 
FIG. 6:38. Figures used to establish mental set. If students are shown 
only the pirate (a), then they see only the pirate in the ambiguous 
drawing (Fig. 6:37). Conversely, if they first see the rabbit (b), then 
they see only the rabbit in the ambiguous figure. (From Leeper, 1935.) 


bedded. Familiarity with the simpler form 
did not improve ability to locate it in the 
complex design; some subjects studied the 
simple figures for as many as 520 repeti- 
tions and still did not spontaneously see it 
in the complex figure. This experiment 
shows the great potency of ground or con- 
text in determining whether a figure will or 
will not be perceptible. 

If the second figure is ambiguous, how- 
ever, prior experience can be quite effective 
in influencing perception. Leeper (1935) 
performed an experiment using the ambigu- 
ous drawing of pirate and rabbit (Fig. 
6:37). When it was presented without prior 
preparation, the number of students seeing 
each figure was about the same, and all of 
them succeeded in seeing the alternate view 
rather easily. With new groups he showed 
altered drawings; one group saw only the 
pirate (Fig. 6:38a) and another saw the 
rabbit (Fig. 6:385). When these groups 
saw the ambiguous drawing a substantial 
majority saw only the figure they had been 
“set” to see; and many of them were com- 
pletely incapable of perceiving the alterna- 


tive figure. Thus what we perceive can 
readily be influenced by what we expect to 
see (preperception). 


Perception of Persons 


The primary problem of perception is, of 
course, the perception of objects. To the 
extent that a human being is simply a 
physieal object, the same principles enun- 
ciated above are adequate. We recognize 
people in terms of contour, skin color, hair 
color and texture, and so on. Once we know 
a person, we tend to keep his attributes 
constant, even to the extent of “seeing” 
his mustache after he has shaved it off. 
The human being is, of course, much 
more than a physical object—especially in 
terms of his value for need satisfaction and 
frustration of our motives. To the child, the 
adult is actually far more important than 
the physical objects as such. If we keep 
clearly in mind that perception is a tool for 
satisfying motives, we shall realize that 
learning to perceive people may well go on 
at a faster rate than learning to identify 
objects, differentiate their characteristics, 
and so on. In one respect, of course, objects 
present a simpler problem. Physical objects 
obey simple laws of physics. A chair which 
is too hard to kick in comfort today will be 
the same tomorrow. Humans are more per- 
plexing, because they will reward you today 
and punish you tomorrow for the same act. 
Thus there is more confusion and less cer- 
tainty in our perceptions of persons. 
Especially important to the young child 
is the awareness of the emotional state of 
the adult. When we say that babies are 
extraordinarily sensitive to adult emotions, 
we need not impute any special talents to 
them. The child’s comfort or discomfort, 
satisfaction or frustration depends on the 
emotion of the mother particularly. There 
is a great deal of evidence that babies 
respond to muscle tensions which build up 
unconsciously in adults as motivational in- 
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tensity rises. Thus the mother who is 
frightened, angry, or anxious may com- 
munieate such states to the infant without 
knowing it. She handles him more roughly, 
her motions are jerky, her voice changes 
timbre. Since these cues have great signifi- 
cance to the child, perception is speedy and 
accurate. 

The recognition of facial expressions is 
also important to the child. The evidence 
so far (see page 89) leans to the view that 
we do not inherit many specific patterns of 
emotional response. However, we learn to 
make grimaces which convey our feelings 
to others; most adults have certain facial 
patterns, partly determined by the culture 
and partly unique to the individual, which 
reflect their inner states. The child must 
learn to perceive these and behave accord- 
ingly. In later years he may be perturbed 
by some one of his acquaintances, without 
knowing why; the reason may be that he 
perceived a facial expression as resembling 
one which was always associated with 
punishment by his father during his 
childhood. 

The voice seems to be particularly expres- 
sive of inner tensions. In experiments de- 
signed to test which cues most adequately 
conveyed an emotion to observers, it was 
found that the voice was judged far more 
accurately than facial patterns. [Could this 
be involved in the suggested relationship 
(page 87) between auditory sensitivity and 
emotions of fear and anxiety?] Frieda 
Fromm-Reichmann (1950) recounts this 
incident from a patient undergoing psycho- 
therapy. This patient, a young woman, told 
her psychiatrist that she had decided to 
attend a party the next evening (this was 
a great step forward, as she had a real dread 
of meeting people in groups). Dr. Fromm- 
Reichmann said, “Fine!” A week later the 
patient confessed that she had not gone. 
Under questioning she explained that the 
psychiatrist had said “fine” in exactly the 
same tone as the patient’s mother when the 
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latter pretended to approve but actually 
disapproved of a proposed act. If we acquire 
such habits of perceiving—and apparently 
we cannot avoid doing so—they will color 
and distort our perceptions of people 
throughout life. 

Father image and mother image. The two 
adults whose roles have the most far-reach- 
ing significance for the child are of course 
the father and the mother. The child’s per- 
ception of these two persons has broad 
implications for his whole life. 

The mother is likely to be perceived as a 
source of food, as protector, as an object of 
affection, and so on. The father is perceived 
as having characteristics of strength and 
power, money, wisdom; he is also a source 
of punishment and control. (The specific 
percepts developed by a child will vary 
according to the role of each parent in the 
family constellation.) There is a great deal 
of evidence to indicate that little girls find 
the father far more attractive, while little 
boys perceive the mother as more desirable. 
This leads to certain kinds of personality 
complications which we shall consider 
later. 

If the boy comes to perceive his father as 
stern, forbidding, dictatorial, and arbitrary, 
he develops a perceptual constancy along 
these lines, just as he develops constancies 
for the size and color of objects. Once this 
pattern is organized, almost anything the 
father does is likely to be interpreted as 
proving that the percept was correct. If the 
father comes too close, he is trying to dom- 
inate; if he remains distant, he is showing 
lack of affection. Thus perceptual distortion 
operates with people just as with objects. 

It is worth while repeating here that what 
is important is the phenomenal field, not 
the physical field; or, in other words, that 
the boy’s behavior is guided by the way he 
perceives his father, which may not corre- 
spond to the objective behavior of the 
father. Furthermore, this perceptual con- 
stancy may persist throughout life; and 


this young man tends to perceive his em- 
ployer as arbitrary and dictatorial, his 
military officer as having these same traits, 
and so on. In other words, wherever he 
encounters an older man who has a role of 
authority over him, this man is perceived 
as having the attributes of this father 
image. 

Similarly, the young man is likely to 
look for and marry a woman who resembles 
his mother (as she looked in his early child- 
hood). He is likely to expect her to behave 
as his mother did, to demand from her the 
same services he got from mother, etc. 
This persistence of the mother image is a 
major psychological problem in marriage- 
as is the wife’s father image. 

Stereotypes. We develop fixed pictures of 
objects, of persons in our immediate family, 
and also of people as representatives of 
social groups. The term stereotype is used to 
refer to a fixed, arbitrary picture of some 
national, religious, racial, or other category 
of persons. Psychologists have been keenly 
interested in the study of stereotypes be- 
cause it appears that much of our social 
behavior is guided by such perceptions. 

Photographs have often been used in 
such investigations. Rice (1926) presented 
his subjects with pictures of various indi- 
viduals: a member of the United States 
Senate, a prominent member of the Com- 
munist Party, an alleged gambler, and so 
on. The task was to indicate for each photo- 
graph the person represented. The opera- 
tion of stereotypes was shown by the fact 
that some pictures were chosen by almost 
everyone as representing the Senator, the 
gambler, and the communist because they 
fitted the popular conception of these 
groups. (Most of the choices were wrong, 
however.) 

Stereotypes may arise from one’s own 
personal experience; thus he associates a 
certain complexion, hair color, facial pat- 
tern, etc., with need satisfaction or threat 
and later acts accordingly. Much oftener 


he simply accepts a stereotype from other 
people. Southern children get unfavorable 
stereotypes of the Negro from parents and 
older children in the absence of or in con- 
tradietion to their own personal experience. 
Blake and Dennis (1943) found that young 
Southern children did not have any Negro 
stereotype until about the age of four or 
five. Then they got an extremely unfavor- 
able picture, which included no favorable 
traits. By the age of ten or eleven, the 
children had adopted the routine adult 
stereotype, which includes a few compli- 
mentary characteristics (musical, good- 
humored, ete.). 

As we have noted in the case of size con- 
stancy, social stereotypes operate so power- 
fully that the individual ignores the imme- 
diate stimulus. Persons who are prejudiced 
against Jews apparently cannot see the 
behavior of the real, physically present Jew 
because they are looking at their mental 
picture. During the war a large manufactur- 
ing concern was trying to break down the 
hostility of the foremen to women workers. 
The training director asked a group of 
foremen to pick their best workers, and 
several of them named women. But a few 
minutes later these same men were protest- 
ing that women workers were no good! 

The judgment of personality. It is just as 
vital for the child to get some standard for 
judging personalities as for judging objects. 
He must know the characteristics of hot 
radiators, sharp knives, unstable chairs, 
bouncing balls. In the same way, if he is to 
adapt and get need satisfactions, he must 
develop perceptions of people. To some 
extent these will merely be transfers from 
the father image, mother image, etc., or 
from group stereotypes. However, the child 
does also learn to differentiate between 
individuals he meets and to recognize their 
unique characteristics. He observes smiles 
and frowns, voices, gestures, and language. 
Thus he works out a frame of reference 
within which he can evaluate perceptions 
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of people, just as he develops such frames 
for judging visual, auditory, and other 
stimuli. 

The concept of empathy is particularly 
useful in this connection. Dymond (1949) 
has studied people's ability to judge the 
personality traits of themselves and of 
others. She found a significant tendency for 
those who perceived themselves most ac- 
curately also to be superior judges of other 
people. This suggests that they may have 
been more empathic. 

Even more convincing is the work of 
Estes (1938). He got reports from persons 
who had been found to do excellently at 
judging personality in others, and also 
from persons who had done poorly. He 
reports that the procedure of the poor 
judges of personality was self-consciously 
analytical and logical. The judgment proc- 
ess was typically one of inference from 
specific objective actions of the person being 
judged. The best judges, on the other hand, 
reported that they did not make a deliber- 
ate analysis of their reading and observa- 
tion, but rather tried to “feel” the other 
personality. “I let myself go” was a typical 
comment. Estes concluded that the superior 
judges were those who made use of em- 
pathy, rather than of logic and analysis. 
People can best be understood by trying to 
feel as they do and perceive the world as 
they perceive it. 

It is important to note that the person- 
ality of the judge determines what he will 
perceive in other people. Clinical psycholo- 
gists have found that a person with a strong 
sex drive will exaggerate the sexual mis- 
deeds of others. Students who cheat on 
examinations report that they have seen a 
lot of cheating going on, while noncheaters 
report that they have seen much less. The 
old proverb says, “To the pure all things 
are pure.” Such observations indicate that 
great deal of empathy works in reverse; i.e., 
we project our own characteristics onto 
others. Actually, this is very much like our 
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reading certain qualities into objects. The 
colors of objects do not exist “out there"; 
the observer projects them onto the exter- 
nal reality. A color-blind observer con- 
structs a perceptual object which is unlike 
that of the observer with normal color 
receptors. So—the characteristics of the 
judge influence the perception he gets of an 
object—or of the personality of some other 
individual. 


The Determinants of Perception 


Each of us lives in his own private world. 
The chair which I see is not identical with 
the chair as you see it, even though there 
may be a common physical object which 
triggers both our perceptions. The college 
is not perceived the same by an honor stu- 
dent and by one who is on probation for 
poor grades. The General Electric Company 
is not perceived in the same way by a 
banker as by a communist. The United 
Nations intervention in Korea was not 
perceived identically by people in the 
United States and the U.S.S.R. 

It does not follow from this divergence 
of private worlds that we cannot cooperate 
and interact effectively. As far as physical 
objects are concerned, we can reach a high 
degree of unanimity and we can chart 
courses of action which do not clash. Our 
troubles are much greater when human 
beings are objects of perception, but even 
here, if backgrounds of experience and cul- 
ture are not too divergent, a moderate 
amount of success is obtained. Children will 
presumably never be quite capable of seeing 
the world as parents see it, and men will 
always differ from women in many percep- 
tions. Despite these difficulties, most mar- 
riages do not end in divorce, and most 
children get along reasonably well with 
their parents, barring minor explosions. 

The psychologist is then pressed to 
answer the question: what are the deter- 
minants of the perceptual process? To what 

‘Bender and Hastorf (1950). 


extent is it a function of purely physical 
stimuli? To what extent is it an outcome 
of the dynamic character of the human 
organism? 

Structural and behavioral determinants. 
If we look back over the numerous kinds of 
perceptions which have been examined in 
this chapter, we see that two kinds of deter- 
minants have constantly appeared. These 
ean be labeled, respectively, structural and 
behavioral. Structural determinants include 
(1) the nature of the physical stimuli, light 
waves, sound waves, physical surfaces, 
sizes, and shapes; and (2) the nature of the 
sense organs—retinal and cochlear struc- 
tures, skin nerve endings, and so on. In 
certain phases of perceiving, such as con- 
tour, location, and direction, the structural 
factors are very important. However, 
much of these perceptions remains un- 
explained on a purely structural basis; we 
must turn to other factors to round out the 
picture. 

The behavioral determinants are com- 
pletely internal in nature; as the term üg- 
gests, they can be detected only in behavior. 
They include such factors as the following: 
(1) past experience; the child does not per- 
ceive a dog in the same way after he has 
been bitten; (2) unconscious assumplions 
about the object (as in the experiments 
to follow, which show change in percept 
with change in assumption as to the nature 
of the object); and (3) needs, attitudes, and 
values of the perceiver. These behavioral 
determinants are in continuous interaction 
with the structural factors to produce the 
phenomenal field as perceived by the indi- 
vidual at any moment in time. 

Structural factors necessarily receive a 
certain priority in understanding percep- 
tion. The kind of stimuli present, and the 
nature of the sense organs, determine 
whether we shall perceive anything. The 
preceding chapter was therefore devoted 
to an examination of these physical and 
neurological factors. Unless we can first 


see, hear, smell, taste, and touch, we cannot 
perceive objects or people. 

In recent years, however, psychologists 
have uncovered more and more evidence 
showing that the structural factors are not 
enough to explain perception. Even in the 
laboratory, under precision conditions, it 
was found that what the person observed 
depended on his attitudes and sometimes 
on his emotions. Thus the study of behav- 
ioral faetors in perception has expanded 
rapidly. Let us take a look at some of these 
ations and their results. 

Perceptual assumptions. When a pattern 
of light waves strikes the retina, the person 
reports that he sees an object “out there.” 
It would be more precise, in many cases, to 
say that he asswmes an object out there. 
We have noted, for example, how people 
will “fill in" the gaps in an incomplete 
figure, will report seeing a man carry out 
routine actions because they expect him to 
do so, and will ascribe the correct shape, 
size, and color to objects in contradiction 
to the physical cues available. In early 
years we check our assumptions by getting 
other perceptions—e.g., we feel as well as 
see the object. Babies explore objects by 
touch and taste. Adults get away from this 
realistic way of studying the environment 
and frequently trust to symbols rather than 
getting down to reality, with unfortunate 
consequences (ef. Chap. 11). 

It can be shown that assumptions about 
the nature of the object will result in distor- 
tions of the cues to fit in with the assump- 
tion. Such assumptions take the form of 
“hypotheses” that “an object having cer- 
tain characteristics is out there" and 
then perceiving in accordance with the 
hypothesis. 

Many assumptions arise because of past 
experience with the stimulus. Adams (1923) 
describes an amusing experiment with arti- 
ficial flowers. Three flowers were used, a 
pink rose, a red rose, and a bunch of violets. 
The pink rose was perfumed with violet, 
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the red rose with lily, and the violets with 
lily. Ten of twelve subjects tested reported 
that the perfume was the characteristic 
odor of that flower. One subject said: “I 
saw the violets in the vase on the table, and 
thinking they were real, leaned over to 
smell them. As I got very close I noticed the 
clothy texture of the petals and realized 
they were artificial. I sniffed at them just 
the same and for the first instant they 
smelled just like freshly plucked violets; 
then their odor changed to lily." Many of 
the other subjects clung to their mispercep- 
tions of the odors, although when tested 
with eyes closed they identified the scents 
correctly. 

Once an assumption has been established, 
it ean block the arrival of the correct per- 
ception. Galloway (1946) presented his sub- 
jects with blurred pictures to be identified. 
Eight degrees of blurring (corresponding to 
fixed positions of a slide projector lens) 
were used, position 1 being clear focus and 
position 8 being a vague pattern of lights 
and shadows. Different groups of subjects 
started at different degrees of blurring and 
received successively clearer views until 
correct identification occurred. The striking 
phenomenon was this: an object might be 
identified by almost everyone when seen 
for the first time in position 4; but this 
same object, when seen in positions 8, 7, 6, 
ete., was not identified until it got down to 
3 or 2. What happened was that the sub- 
ject, being forced to guess as to the nature 
of the objeet, got a wrong hypothesis, and 
this clung until the clarity of the picture 
forced its rejection. When first exposure 
was clearer, the correct identification was 
made more promptly. 

Assumptions based on instructions. In- 
stead of allowing the subject to evolve his 
own assumptions, the experimenter can 
supply one. It is possible to show that such 
instruetions have a significant effect upon 
perception. Hastorf (1950) gave his sub- 
jects the task of adjusting a circle of light 
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so that it looked to be the same distance 
away as a target. When they were told that 
this circle was a ping-pong ball, they made 
different size settings than when told it was 
a billiard ball. At an assumed constant dis- 
tance, the billiard-ball disk was set larger. 
Similarly, if they were simply shown a disk 
and asked to judge its distance, the same 
size was seen farther away as “billiard 
ball" than as “ping-pong” ball. These 
results fit perfectly, of course, with the size- 
constancy data cited earlier. 

Suggestions about personality. In three 
sections of a course in psychology, the 
students were introduced to a new in- 
structor who was to take over the class. 
In two sections the same man acted as the 
new instructor; in the third section, a dif- 
ferent man with quite different personality 
traits took over. In all three sections the stu- 
dents were given a written statement about 
the importance of finding out how they 
reacted to different teachers. Appended to 
this was a short “personality sketch” of the 
new instructor, allegedly obtained from a 
person who knew him well. The sketches 
were identical in all three sections, except 
that on half the sheets he was described as 
“rather cold" while in the other half the 
phrase “very warm" was substituted.! 

After the class meeting, the students 
were asked to write a free description of the 
instruetor and to rate him on 15 rating 
scales. The results showed that the assump- 
tion of a “warm” or “cold” personality 
had a decided effect upon all ratings, both 
for the same instructor and for the two 
different men who served as instructors. 
When the teacher had been described as 
"warm," he got more favorable ratings 
than when “cold.” He was judged to be 
more considerate of others, more informal, 
more sociable, more popular, more humor- 
ous, and more humane. However, the two 
men who were judged differed so sharply 
in some traits that the “warm-cold” in- 

See H. H. Kelley (1949). 


structions were not effective. The stimulus 
resists distortion if it is obviously incom- 
patible with the assumption. We might get 
2 subject to perceive a circle of light as an 
orange, but hardly as the silhouette of the 
Empire State Building. 

Assumptions based on social suggestion. 
Suggestions may come from the actions or 
words of others in an indirect manner. One’s 
past experience leads him to assume that, 
when others attend to an object, it may 
have importance for him. We also accept 
the interpretation as to size, value, etc., 
held by others. Sherif (1935) devised an 
experiment to measure this social effect. 


He first had his subjects tested individually 
on the autokinetic phenomenon (in a dark 
room, one watches a point of light, actually 
fixed, and it seems to move). Hach person 


developed his own characteristic estimate 
of the number of inches the light moved. 
Then three people would work together. 
Under these conditions, the judgments 
moved together; a person who had made 
high movement estimates would lower 
them, while a person who had made low 
estimates would increase his judgments 
(Fig. 6:39). Basically, this means that we 
will modify our own perceptions of size, 
movement, and value to conform with the 
judgments expressed by people around us. 
This is the way in which cultural standards 
are transmitted from parent to child, and 
from old to new members of an adult group. 

Assumptions based on motives. Our dis- 
cussion of biogenic drives (Chap. 2) in- 
cluded the fact that, when a drive state is 
operative, objects which are potential satis- 
fiers get special attention. This effect prob- 
ably spreads to drive-related objects, sym- 
bols, etc., as well as to the final goal object. 
A psychologist friend reports the following 
self-observation: “I drive a car which 
carries the fanciful label, ‘Silver Streak.’ 
On several occasions, when I was quite 
hungry, I glanced at this and read it as 
‘Silver Steak.’ " McClelland and Atkinson 
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FIG. 6:39. Group influence on perception. In the four groups on the left, 
each person started working by himself, observing the autokinetic phe- 
nomenon and establishing his own "norm" of estimated movement. Then 
groups of three worked together; note how the estimates converge toward 
a common standard. In contrast to this, the people who started in groups 
and worked their final session as individuals follow pretty much a common 
standard throughout. In ambiguous situations, we tend to accept the stand- 
ards of other people. (From Sherif, 1935.) 
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FIG. 6:40. Motivation and perception. When the need to accomplish and the fear of failure are both strong, 
perception may become disorganized; obstacles seem much larger than they "really" are, (By Walt Ditzen, 
copyright 1951 by John F. Dille Co., courtesy of the Champaign-Urbana Courier.) 


(1948) showed blurred pictures to their 
subjects at 1 to 16 hours after eating. As 
the amount of presumed food need in- 
creased, the perceptions reported showed a. 
decided inerease in the number of food- 
related objects. One can infer from various 
lines of evidence that a woman who is plain 
or even ugly may look quite beautiful to a 
sex-starved man. Clinical psychologists find 
that a person with a strong sex drive will 
perceive sexual objects or sexual implica- 
tions in stimuli which are not so perceived 
by persons not highly motivated by sex. 
In Fig. 6:40 a cartoonist presents an amus- 
ing example of how object size seems grossly 
exaggerated when strong motivation is 
involved. 

Values and perception. The dynamic 
strength of symbols of value will presum- 
ably depend upon the underlying needs 
which they serve. Bruner and Goodman 
(1947) asked children to adjust the size of a 
circle of light to match the size of coins: 
nickel, dime, quarter, ete. In another series 
they adjusted the circle of light to match 
simple gray cardboard disks, the sizes being 
the same as for the coins. Figure 6:41 shows 
their results. All the children overestimated 
the size of coins. 

Postman, Bruner, and MeGinnies (1948) 


used a standard test to identify people who 
had high religious values, high economie 
values, and so on (page 124). To these 
people words were presented in a tachisto- 
scope (a device somewhat analogous to a 
camera shutter) at very short exposures 
(0.01 up to 1 second). In the majority of 
eases, words which related to the person's 
high value were perceived at much shorter 
times (faster perception) than when the 
word related to a value on which the sub- 
ject made a low score. Thus religious indi- 
viduals on the average perceived “sacred” 
at much faster speeds than nonreligious 
persons. 'The experimenters claim that two 
processes are involved: perceptual selectivity 
(more efficient use of cues which fit in with 
motives or values) and perceptual defense 
(aetive resistance to certain perceptions 
which were contrary to the person's values). 
It may well be, in the light of what we have 
said about focusing (pages 39, 73), that 
both are simply aspects of one process. The 
organism is searching for objects and cues 
which lead to satisfaction and is excluding 
irrelevant or threatening objects and cues. 

Subception. These experiments seem to 
prove that some kind of vague recognition 
of the word aetually precedes conscious 
identification. The same phenomenon is 


more clearly demonstrated by McCleary 
and Lazarus (1949), who had subjects study 
a list of nonsense syllables, thus avoiding 
differences in familiarity of words. Certain 
syllables always were accompanied by 
shock. Such syllables, when seen later, gave 
rise to the GSR (electrical skin response). 
Now McCleary and Lazarus presented the 
syllables in a tachistoscope, at very short 
times. Before the syllable was recognized, the 


GSR measures showed a sizable difference 
between shock and non-shock syllables. 
These studies suggest that some kind of 
basic recognition of a stimulus as “good” 
or “bad,” rewarding or threatening, occurs 
faster, at a more primitive level, than con- 
scious identification of the stimulus. Neuro- 


logically it may be that subeeption (un- 
conscious perception) is based upon an 


emotional response mediated through the 
thalamus, to which sensory impulses go 
before they reach the cerebral cortex (see 
Fig. 5:11, page 153). Much experimenta- 
tion is now being done along these lines, 


and in a few years psychologists expect to 
be much better informed about this aspect 
of perception, 

We always have subeeption, of course, as 
a phase of normal perception in some situa- 
tions. Note the role of double images in dis- 
tance vision. Nobody notices these double 
images unless he is specifically instructed 
to do so, and even then he requires Some 
practice to acquire skill at it. Under ordi- 
nary conditions the brain swiftly and un- 
consciously translates the double images 
into an awareness of the distance of objects, 
just as in the experiments reported above 
some slight cue was translated into an 
awareness of threat. 

Realistic and autistic percepts. We can 
sum up this discussion of structural VÉ 
behavioral determinants of perception as 
follows: When structural factors are pre- 
dominant, as in the perception of physical 
objects, where the nature of the stimulus 
and of the sense organs is primary, We get 
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realistic perceptions. These can be checked 
by other people and by the techniques of 
the physieal seienees. When the behavioral 
factors are uppermost, we get autistic per- 
ceptions—percepts based mostly on condi- 
tions within the self. Thus, if the stimulus is 
vague, the response of the sense organs 
poorly defined, and the surrounding context 
hazy, struetural influences are at a mini- 
mum. In this case, the desires of the indi- 
vidual, his attitudes and expectancies, will 
determine what he sees. Normal percep- 
tions will mostly be somewhere between 
completely realistic and completely autistic 
—a compromise between the structural and 
behavioral factors. 

Illusion and hallucination are extreme 
forms of autistic perception. In the field of 
social relations, however, most of us do a 
good deal of autistic perceiving all the time. 
A young man is likely grossly to overesti- 
mate the beauty of his sweetheart; an 
artist perceives his paintings as revealing 
extraordinary talent; and the salesman may 
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FIG. 6:41. Overestimation of coins. Children were 
asked to set a circle of light equal in size to a coin 
and, on a different occasion, equal to a gray disk 
of the same physical size as the coin. Note how much 
they overestimate the coins as compared with the 
valueless disks. (From Bruner and Goodman, 1947.) 
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even (sometimes) see his commodity in the 
glowing way he describes it to the customer. 
Citizens of a nation perceive other countries 
primarily in autistic terms; when we were 
fighting the Nazis, they were seen as very, 
very bad, but today, when they have less 
threat value, many people seem to have 
changed their perceptions of German storm 
troops and concentration camps. 

Perception and personality. Since be- 
havioral factors influence so profoundly 
many of our everyday percepts, it is clear 
that the individual’s personality is one of 
the determinants of perception. In fact, it 
is possible to define personality as one’s 
characteristic way of perceiving himself in 
relation to his environment. We shall elab- 
orate on this point in Chap. 13. At this 
point we wish only to emphasize two ideas 
which have been noted earlier in this 
discussion. 

1. The relative use of different kinds of 
cues in the process of building up a picture 
of the external world is clearly different in 
one person from another. Take the question 
of brightness constancy. Some people who 
look at disks of varying brightness under 
different illumination stiek elosely to con- 
stancy—they perceive the disk “as it 
really is." Other subjects judge the disks 
according to the retinal illumination—they 
react to the light waves, not to the inferred 
object. We may call the former “object- 
bound" and the latter “stimulus-bound.” 
Artists have to be in the latter group; they 
must paint a picture as it appears to the 
eye, or they will not get their effects across 
to the observer. Henneman (1935) has 
shown that some people consistently obey 
the stimulus, while others cling to object- 
constancy, although both can be influenced 
by training. 

2. Another personality difference which 
affects perception is that revealed by Wit- 
kin’s studies on visual cues vs. postural 
cues in space perception. Some people were 
consistently guided by the visual frame, 


while others were influenced more by the 
tilting of the body. Women, for example, 
were more affected by the visual frame, 
men by the postural conditions. There were 
other general personality differences, which 
suggested that perhaps outward or inward 
orientation might be reflected in these ways 
of responding to perceptual cues. 


Homeostasis and Perception 


In our analysis of motivation we pointed 
out that the organism is constantly trying 
to achieve an optimum equilibrium. Size 
constancy, color constancy, and other per- 
ceptual facts fit in with this principle. It is 
more likely that man can satisfy his needs 
if he can maintain a constant physical en- 
vironment, one which is not so slippery that 
it changes even as he is responding to it. 
Object constancy, therefore, is an extension 
of the homeostatic principle. 

Furthermore, the experiments confirm 
the earlier inference that adjustment will be 
facilitated if needed objects “stand out" 
in the environment. It appears from the 
studies of perception that the existence 
of a need may bring awareness of certain 
objects close to the focus of attention. A 
relatively slight cue, a mere flash of expo- 
sure, thus brings a clear perception and a 
quick response. Obviously this kind of 
mechanism aids in satisfying needs. 

In social life, manners, customs, and 
traditions provide us with constant ex- 
ternal situations. As we become familiar 
with these, and satisfy our motives by 
responding to them, we also develop per- 
ceptual constancies which maintain them 
apparently unchanged. Furthermore, it 
appears that a deviation from such a 
constancy is quite disturbing to many 
people, just as it would be disturbing to 
see physical objects defying gravitation 
and doing other unpredictable things. In 
our interpersonal relations, we expect our 
friends to behave in a constant, predictable 


way, and will see them as behaving thus 
unless there is a really substantial deviation 
from the norm. Young men develop ex- 
pectancies about the behavior of a wife, and 
women about a husband, which provide 
certain assumptions for marriage. If the 
mate fails to conform to these, difficulty 
in adjustment follows. 

The utility of ambiguous stimuli. Percep- 
tion is normally a compromise between 
structural and behavioral determinants if 
there is any divergence. Structural factors, 
however, can be very compelling. If we 
wish to study the role of behavioral in- 
fluences with any precision, it is necessary 
to provide structural conditions which are 
not too coercive. The ambiguous figure 
provides such a situation. Several psy- 
chologists are now working with tests 
composed entirely of ambiguous drawings, 
in their study of perception. Some of the 
most important and widely used tests of 
personality, the Rorschach and the The- 
matic Apperception Test (see pages 535-537), 
for example, present the subject with 
ambiguous figures. Thus what he sees will 
be a funetion of his inner personality, not 
of the test situation. 

Nowadays we think of abnormal per- 
sonalities as having normal traits carried 
to an extreme. Thus, for example, the 
abnormal person will distort perception 
much more than the normal individual. 
One woman, an inmate of a mental hos- 
pital, looks out the window and points to 
the cute babies on the branches of the 
tree. She thus reflects her own desire for 
marriage and children, but she distorts 
reality beyond the realm we consider nor- 
mal. However, presumably normal people 
will misperceive objects when strongly 
motivated; a book is seen as a box of 
candy, a woman’s kindness is misperceived 
as evidence of love and passion. 

The validity of experimental studies of 
misperception in explaining daily-life phe- 
nomena has been questioned. It must be 
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conceded that, in normal environmental 
situations, objects are likely to be struc- 
tured with considerable clarity as com- 
pared with ambiguous drawings. On the 
other hand, the intensity of motives operat- 
ing is vastly greater than anything we can 
manipulate in the laboratory. It seems 
likely that these factors cancel out and that 
the experimental studies really do reflect 
day-to-day phenomena. Clinical psychol- 
ogists particularly find their observations 
agreeing with these results on distortion. 
Sigmund Freud, in his Psychopathology of 
Everyday Life, has collected an impressive 
variety of illustrations of distortion re- 
sulting from strong motivation. 

Limits on constancies. The forces making 
for pereeptual, social, and personal con- 
stancies are very strong. People try to 
build constant environments to avoid the 
pressures of hunger, temperature extremes, 
thirst, and the like. Yet we should not 
press this point too far. If constaney main- 
tenance is too successful, we come out with 
a rigid world, rigid society, and rigid per- 
sonalities. This has happened in some 
primitive and tradition-encrusted societies. 
They approximate the condition of static 
homeostasis. 

But only plants, in the world of organic 
life, really maintain static homeostasis. 
Moving organisms are dynamic. We have 
related the motivation of human behavior 
to a disturbance in the balance within the 
body. To correct this disturbance, man 
makes a corresponding disturbance in the 
external world—obtaining food, building a 
house, killing wild animals. He must select 
certain features and accent certain parts; 
after all, it is only a particular part of the 
environment, not the whole, which can 
satisfy need and reduce tension. Thus 
perception must disrupt this static external 
world, break it up into parts, to find the 
objects which are needed for restoration 
of inner equilibrium. Sometimes the moti- 
vational state will require a restructuring 
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of the environment—putting things to- 
gether in a new way. We call this thinking 
or inventing; clearly, a rigid way of per- 
ceiving would prevent efficient thinking. 

The process of human adjustment, then, 
is a constant flux of equilibrium, disturb- 
ance, action, and restoration of equilibrium. 
While the perceptual constancies can be of 
assistance in this process, they can also be 
detrimental to chances of progressing to a 
higher level equilibrium based on a new 
organization of the environment. Man 
progresses by trying out changes. Neither 
rigidity of technology nor rigidity of social 
institutions will make for the optimum in 
human adjustment. A nice compromise 
between constancy and variability is re- 
quired for this achievement. 


SUMMARY 


The organism finds itself faced with a 
tremendous variety of stimuli which may 
mean danger or may mean goal achieve- 
ment. To deal with these stimuli the 
organism must have a selection mechanism 
and an organization mechanism. The former 
is the function of attending, the latter, of 
perceiving. 

Both attending and perceiving are af- 
fected by both structural and behavioral 
factors. Attention is dominated in some 
instances by external factors of size, in- 
tensity, duration, and change; but it is 
also profoundly affected by motivation 
and mental set. These variations can be 
measured by changes in reaction time and 
in expenditure of energy. 

Perception has been analyzed with 
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respect to primitive awareness of * things," 
their direction, distance, movement, and 
qualities (size, shape, color, and bright- 
ness). Recognition of "something" as a 
unified percept bounded and different from 
its background is primitive and probably 
determined structurally, i.e., by heredity. 
Most of the other phases of perception 
are profoundly modified by past experience, 
by expectancy as to the kind of object, by 
reward and punishment, by desire, and by 
mental set. 

Persons are perceived according to the 
same principles which govern object per- 
ception. All the information we get about 
a person comes through sensory mecha- 
nisms, and all these cues are subject to 
distortion by the processes listed above. 
Like objects, we develop “constancies” for 
people and perceive them as the same even 
when they have changed. We also project 
our own notions onto them, even though 
their behavior gives little support for such 
interpretations. 

Perception is an integral part of the 
process of adjustment. Needs arise as a 
result of disturbances of inner equilibrium. 
To restore this equilibrium one must 
identify relevant objects in the environ- 
ment. Size constancy, color constancy, and 
other perceptual processes aid in the speedy 
location of needed goals. On the other hand, 
excessive rigidity of perception may prevent 
man from seeing possible better levels of 
equilibrium which can be achieved by 
changing his physical or social habits. 
Optimum adjustment thus calls for per- 
ception which is not too rigid and also not 
too variable. 
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CHAPTER 7 


Association 


The human being is constantly in active 
quest of satisfactions for his inner needs, 
be they biological drives, emotional im- 
pulses, or values. In this process he per- 
ceives environmental objects, manipulates 
them, finds out about their satisfying or 
threatening qualities. 

On the second and later contacts with a 
given object or situation, the person does 
not perceive it in exactly the same way as 
at first, nor does he act toward it in the 
same manner. Objects are seen as inviting 
or alarming, in accordance with happenings 
at the first occurrence; and behavior con- 
forms to this perception. We may say, then, 
that perception and behavior are modified 
by experience; and this process of modifica- 
tion is labeled learning.! 

Organism-environment contacts may be 
relatively active or passive. Typical of 
passive relationships are those of viewing 
a landscape, hearing the sounds of birds 
and insects, and smelling the odor of 
flowers. Modification occurs even in this 
kind of situation; at a later time I can 
recall the landscape and describe it, the 


1 There are other ways in which perception and 
behavior are changed; e.g., by maturation. As the 
organism matures, hereditary potentialities unfold; 
these changes do not depend upon experience. 
Learning is the process of modification as a func- 
tion of contaets between the organism and its 
environment. 
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accuracy of the deseription being taken as a 
measure of the extent to which modification 
has taken place. 

Frequently the learning process involves 
à more active relationship of the organism 
to its environment. A man may become 
hungry. This drive requires discovery oí 
food objects, and the inner tension sets ofi 
seeking activity. The goal object is, so to 
speak, embedded in the environment, and 
must be distinguished so that it can be 
eaten and equilibrium reestablished. Thus 
the man singles out particular places to 
look for food, and specific objects which 
might serve as food. Eventually a satisfac- 
tory substance is located. The next time 
the hunger drive recurs in this situation, 
the food will be located more rapidly, 
because the place where success was ex- 
perienced is now perceived differently, and 
movements not leading to success are now 
made less often. There has been a modifica- 
tion of perception and behavior. 

What is the ultimate nature of the learn- 
ing process? To this question most people 
expect an answer in nonpsychological 
terms, e.g., in terms of the nervous system. 
Studies of brain disease, brain injury, and 
brain operations make it clear that learning 
—a psychological process—goes along with 
some modification in the central nervous 
system. These modifications are sometimes 


called traces, even though we do not know 
much about the nature of these changes. 
The analogy of feet walking across grass, 
marking a trail, is certainly wrong; but the 
correct answer still eludes neurological 
research. 

This lack of a sound neurology of learn- 
ing is not too serious. Let us treat the brain 
modification as a hypothetical construct to 
refer to the fact that some neurological 
change has occurred, without defining the 
construet more precisely. Not so long ago 
physicists set up the ether as a construct to 
explain the observed behavior of light, 
although they knew nothing of its prop- 
erties; and many of the concepts now so 
freely bandied about regarding the proc- 
esses of atomic fission relate to constructs. 
This does not prevent them from being 
useful; so likewise we can use a construct 
of brain trace without worrying over its 
specifie physiological correlate at this 
moment. 

Learning implies selection. The external 
environment assails the organism with a 
tremendous variety of colors, shapes, 
sounds, and smells. We cannot comprehend 
this milieu in its totality in a single glimpse. 
Learning involves the differentiation of 
objects as having recognizable charac- 
teristices—some move, some squeal, some 
bite, some taste good. Hence learning 
depends upon motivation and attention, 
which select from this complex totality. 
When William James pictured the world 
of the infant as a “big blooming, buzzing 
confusion,” he employed a phrase which 
has not yet been improved upon. Intelli- 
gent, adaptive behavior becomes possible 
as we organize this confusion. We learn 
to perceive objects, relate them to one 
another, and anticipate what they will do 
to us, what we can do to them. 

Learning as association. The simplest 
form of learning may be defined as the 
process of combining or associating at 
least two experiences which occur in close 
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proximity in space and time. Even the 
protozoa, one-celled organisms, can make 
such associations. A Russian investigator 
reports that he induced contractions in a 
colony of Infusoria by tactile stimulation 
with a fine glass rod. A light, which didnot 
at first cause contraction, was presented 
simultaneously with the rod. Later on, 
contraction was caused by the light alone. 
Learning here has taken the form of an 
association between the visual stimulus 
and the jarring by the glass rod. The two 
experiences have been combined. We 
may say that the light is now perceived 
differently; it functions as a signal of 
disturbance.! 

Associative learning makes up a large 
part of human education and training. The 
child associates the presence of his mother 
with food and with other desirable situa- 
tions. He associates clouds with rain, snow 
with cold, money with candy. In school he 
acquires verbal associations: Columbus 
with 1492, numbers in series, names of 
chemicals with their properties. Employees 
learn signals in connection with their work. 
Research work becomes necessary when 
associations prove difficult to form; thus, 
without Pasteur the control of disease 
would have been most improbable, because 
baeteria cannot be perceived without 
special equipment; hence their presence 
could not become associated with the 
occurrence of illness. In the same way, any 
consequence of an event which is delayed 
for a considerable period of time offers 
difficulties for learning the right associa- 
tion. Some primitive tribes have not 
associated intereourse with pregnancy be- 
cause of the 9-month delay between its 
occurrence and childbirth. Human-rela- 
tions problems are similar. A factory 
manager may do something which irritates 


1 As noted in the preceding chapter, differing 
qualities -of the same object become associated; 
so, the taste of an orange now ‘‘stands for" the 
whole pattern of sensations which an orange can 
stimulate. 
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his workers, and months later he has a 
strike; it is not easy for him to associate 
this with his own action. 

Complex learning. Simple association, 
however, is not an adequate concept for 
picturing the whole of human learning, 
Learning takes place through trial and 
error, and through problem solving. An- 
other form of learning is that which is 
called insight, in which previous associa- 
tions are rearranged to give a new pattern, 
not before experienced. Reasoning and 
thinking thus are often forms of learning. 
The development of complex motor skills 
is rather different from learning ideas. 

When we attempt to devise experiments 
for measuring, in a precise scientifie man- 
ner, the progress of learning, we are led to 
the conclusion that there may be several 
kinds of learning. Perhaps learning by 
association, by trial and error, and by 
insight are fundamentally different from 
each other. Perhaps the nature of the 
situation determines which of man’s nu- 
merous abilities can be brought into play. 
This has become an important research 
problem, because so much of our experi- 
mental work has to be done with animals. 
Can we set up studies on animals which 
really give us a dependable basis for infer- 
ences about human learning? 

Lloyd Morgan's canon. Prior to the 
development of scientific psychology the 
usual tendeney was to explain animal 
behavior by analogy with humans. Thus 
pets were credited with the ability to 
understand spoken words, rather than with 
association of pleasure or pain to a particu- 
lar tone of voice. Some of these human 
interpretations of aneedotes about animal 
learning became so fantastie that a decided 
counterreaction set in. Lloyd Morgan 
(1894) attacked “anthropomorphism” (in- 
terpreting animal behavior in human terms) 
with his famous canon: “In no case may we 
interpret an action as the outcome of a 
higher psychical faculty, if it can be inter- 


preted as the outcome of the exercise oí 
one which stands lower in the psychological 
scale." This commandment to use the 
simplest possible explanation provided 
healthy corrective to the earlier, imagina- 
tive discussions of animal learning. 

Like many logical canons, however, that 
of Lloyd Morgan can easily be overex- 
tended. Specifically, the so-called “be- 
havioristic psychologists” tended to reverse 
the principle; they sought to explain human 
learning only by principles which could be 
verified in animal experimentation. Fur- 
ther, these principles were largely couched 
in terms of simple association and trial and 
error, ignoring even the possibility that 
animals might have potentialities for 
“higher” forms of learning. Some of the 
resulting “explanations” of human learn- 
ing became so devious and involved that 
we may doubt if they really obeyed Mor- 
gan’s principle of the simplest possible 
explanation. 

The use of animals for experimental 
purposes has been necessary for several 
reasons. (1) It is not permissible to deprive 
human infants of certain experiences (e.g., 
rearing them in darkness) in order to verify 
hypotheses. (2) It is likewise not permissible 
to interfere surgically or medically with a 
human child to determine the role of 
specific mechanisms. (3) Because man has 
more complex abilities, it is sometimes 
impossible to get pure evidence as to his 
simpler levels of performance. Measures 
of the simple activities are contaminated, 
so to speak, by the higher level aptitudes. 
For these and other reasons, such as con- 
venience, experiments on human learning 
are often checked by resort to animal 
subjects. Our emphasis throughout this 
book will be on human psychology. Never- 
theless, we shall find it necessary in many 
instances to refer to studies of animals as 
the definitive proof of many points in 
psychological theory. 

Human and animal learning alike seem 


to take different forms according to the 
nature of the task presented and the 
response required. To take account of this 
variation, this and the following chapters 
will describe results from a variety of 
distinctive learning situations. 


Association 


The importance of associative learning in 
human life has been indicated above. Much 
of our everyday adaptation (as well as 
that of animals) takes the form of associat- 
ing one stimulus with another, so that 
when the first is presented, the organism 
behaves in a manner appropriate to the 
second. While keeping in mind that more 
complex forms of learning are important, 
let us, in this chapter, focus our attention 
on this relatively simple process of learning 
by association. We need to consider some 
of the methods used by psychologists in 
research on association, after which we 
can examine the general conclusions which 
have been developed. 

Learning and remembering. In principle 
we can separate the formation of an asso- 
ciation from its operation on a later occa- 
sion. Obviously, learning and remembering 
must be closely related processes; but, in 
time, learning must be prior to memory. 
Learning is a process of impressing (forming 
“traces” in the nervous system); retention 
is persistence of the impression; and for- 
getting is its decline. Unless memory can 
be demonstrated, therefore, we cannot be 
certain that learning took place. Much 
of the following diseussion consequently 
centers around methods of measuring 
memory, although our immediate concern 
is with the learning process which estab- 
lished the memories. 

Methods. We shall deal first with the 
process of memorizing symbolie material, 
such as words and numbers. This is a type 
of learning in which the young child spends 
a considerable amount of time. It is also 
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instructive in that it provides the raw 
materials for thinking. Most of man's 
reasoning and planning goes on by manipu- 
lating symbols, and the kinds of associa- 
tions he utilizes will depend to a marked 
extent upon the memorization of material 
in earlier years. 

A standard technique for studying this 
learning process is to present a series of 
items, which may be words, nonsense 
syllables, numbers, drawings, etc. The 
subject is required to learn these items so 
that he can reproduce them in some man- 
ner. Efficiency of learning is thus meas- 
ured by the amount remembered. There 
are many variations on this standard 
experiment: 


1. The method of retained members. The person 
studies a list for a specified time, or they are 
presented to him in series for a stated number 
of repetitions. He then attempts to recall them. 
The method of anticipation demands that he 
anticipate each word before it is actually shown 
to him; if he fails, it is presented and he attempts 
to give the next one. Scores may be based on 
the number of correct recalls, the time required 
to reach a perfect reproduction, number of 
errors, ete. 

2. The method of paired associates. Pairs of 
items are presented, and the subject is instructed 
to learn them in such a way that he can give 
the second whenever the first appears: e.g., 
Columbus—1492. To test his performance, the 
first item is shown and he attempts to reproduce 
the second. 

3. The method of recognition. The items of 
the original list are scrambled with a large 
number of new items in the same class (words, 
numbers, syllables), and the subject attempts 
to identify those he studied in the learning 
situation. This is much like the task of identify- 
ing people from photographs, or of answering 
true-false questions on an examination. 

4. The method of relearning. This is simply a 
repetition of the original learning task. Suppose, 
for example, that a subject requires 10 minutes 
to memorize a given list to the point of one 
perfect performance. A week later he is asked 
to relearn it to the point of one perfect recall, 
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FIG. 7:1. Memory drum. This device is simply a 
rotating cylinder covered by a shield. On the cylinder 
can be mounted lists of words, pictures, numbers, 
nonsense syllables, etc. One or two windows in the 
screen permit exposure of one item at a time, a pair 
at a time, a pair in succession. The speed of rotation, 
and hence the time the subject can study each item, is 
controlled by a small electric motor, usually with 
adjustable gears. 


and achieves that goal in 4 minutes. We would 
estimate that he had retained some 60 per cent 
of his prior learning, since he “saved” 6 of the 
original 10 minutes. 


The method of retained members is the 
crudest of these. It does not measure partial 
learning. Thus a word may be “on the tip 
of the tongue” but does not get out to be 
scored. In the method of recognition such 
imperfect learning can be demonstrated 
(compare the difficulty of essay and objec- 
tive-type examinations, the latter requiring 
only recognition). The method of relearning 
is no doubt the most sensitive; even after 
40 years it has been possible to show some 
memory of learned material by this tech- 
nique. Since animals cannot give verbal 
indications of recall or recognition, the 
method of relearning must be employed to 
test their memories. 

Materials. The question of proper learn- 
ing materials is important. Ebbinghaus 
(1913) noted that people do not start at 
the same level when learning words; some 


are more familiar with particular words, 
have pleasant associations with them, and 
so on. He devised nonsense syllables to 
try to get all his learning to start from 
zero. Even nonsense syllables (zat, tep, 
bim, etc.) are likely to have some meaning, 
however, and so the learners do not in fact 
start at a common zero point! even when 
such materials are used. 

To present the various items in sequence 
and at regular intervals, the memory drum 
was devised (Fig. 7:1). This is simply a 
drum with the list of words, numbers, 
syllables, or pictures on it, behind a screen. 
A slot in the screen is so placed that each 
item appears briefly and then disappears. 
By changing the speed of rotation the 
time interval is modified, forcing the 
subject to work rapidly or allowing him 
more time. 

Serial learning in real life. Much every- 
day learning is a matter of building up 
associations. The child needs to learn his 
multiplication tables and other number 
combinations. He makes paired associa- 
tions of dates and events, names and 
offices, names of elements and their prop- 
erties. He memorizes lists of laws, events, 
explanatory principles (often enough, in a 
purely mechanical fashion; in fact, me- 
chanical or rote memory must to some 
degree precede understanding). 

Adults, too, find it necessary to memorize 
lists of items or to make purely mechanical 
associations. À person who moves into a 
new city is likely to find it helpful to 
memorize the order of certain streets from 
some landmark. The employee of a large 
manufacturing concern must learn a long 
list of produets and brand names. The 
salesman should memorize key facts about 


! For example, one young man startled us by 
memorizing a very difficult list of nonsense sylla- 
bles in record time. He explained that he had 
worked on a railroad, and these odd combinations 
of letters reminded him of the abbreviations for 
different roads! 


his important customers, if he wants to 
maintain favorable relations with them. 

If we are to acquire any psychological 
insight into this type of learning, we must 
examine the process of forming associations. 
Let us consider now the general problem of 
association of events, and then some experi- 
mental studies of how associations are 
formed. 

The principles of association. Before 
learning was studied experimentally, specu- 
lations about learning, memory, imagina- 
tion, and thinking were based upon the 
observer’s study of his own mental proc- 
esses (introspection). Such cogitation (often 
very shrewd) has aptly been called arm- 
chair psychology. Aristotle pointed out 
two thousand years ago that all memory 
followed the pattern of an association of 
events and that the ideas as recalled tended 
o reproduce the original occurrence. For 
example, one remembers à summer vaca- 
ion. He tends to remember one incident, 
the scene in which it occurred, what fol- 
owed after, and so on; the place and time 
relationships are in general maintained. 

If this were strictly true, however, 
memory should completely duplicate the 
earning situation. Obviously that is not 
he case. For example, my vacation mem- 
ory is followed not by the thought of the 
train ride home, but by recall of the 
similarly pleasant visit to the seashore 
even earlier in time. The sequence of 
thoughts, then, is not determined by mere 
space-time connections (contiguity) but 
also by similarity and other influences. 
Aristotle proposed three general laws of 
association: contiguity (closeness in space 
and time), similarity, and contrast. Later 
writers multiplied these laws, but it would 
serve no useful purpose to list them here. 
Let us say only that much learning and 
memory takes the form of relating one 
item or group of items to others by a 
variety of connections which are called 
associations. How well associations con- 
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tribute to effective learning can be quickly 
illustrated by the following three lists: 


kev lake house 
sof red window 
bim chair floor 
laz egg hall 

cor paper roof 
neg grass door 
tul table bath 
zin rain ceiling 
var clock stair 
mef tree brick 


The first list, of nonsense syllables, pro- 


vides few associations between items. It 


will require several minutes to memorize. 
The second list presents familiar words, 
although with no apparent connection 
between them. It is much easier than the 
first. The third list can be memorized in 
one reading, because of the many associa- 
tions already established among the words 
shown. 

Schema. This suggests that people be- 
come efficient in learning various kinds of 
materials because they get a general pat- 
tern or schema into which the specific items 
fit neatly. Thus a child can go on an exeur- 
sion and bring back a lengthy report of his 
observations. A chemist can read a tech- 
nical article on bromine and days later 
repeat it in great detail, where a nonchemist 
would recall little. We hear bits of gossip 
about friends and remember them for 
long periods of time as part of our associa- 
tions to that person’s name but forget such 
items relating to strangers. 

Our efficiency at these tasks seems to 
depend on the development of various 
schemata. City children do poorly at 
reporting country details; the savage who 
can track animals in dense jungle could get 
lost at Fifth Avenue and 42nd Street. Our 
language is structured conventionally so 
that adjectives precede nouns, verbs follow 
them, meaningful phrases are grouped, and 
so on. Remembering such material, there- 
fore, fits into a pattern which is extensively 
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FIG. 7:2. Learning curve for a simple visual discrim- 


ination. The animal must choose between a small and ^ 


a large circle to get food. He starts at approximately 
50 per cent correct (chance) choices. He soon begins 
to improve and after 70 trials makes perfect runs. 
The close agreement of the two curves shows that 
he can learn equally well whether he sees the two 
circles simultaneously or in succession. The important 
point, however, is that some learning has taken place 
long before a perfect series of 10 choices is made, 
(From Grice, 1949.) 


praeticed and offers many close associa- 
tions. These associations include cause- 
and-effect relations, general-specific and 
part-whole relations, learned classifications, 
similarities, contrasts, etc. In this sense, the 
laws of association of ideas are descriptive 
of man's processes of thinking. They also 
describe how he learns much everyday 
material. 

The experimental approach. The mod- 
ern psychologist does not object to this 
conception of how man thinks, as a succes- 
sion of associations, a series of mental or 
nervous processes. However, he often 
raises objections to some of the so-called 
"laws of association of ideas” because they 
have limited value for many types of 
learning, e.g., of skilled movements. Cause 
and effect, similarity, contrast, and such 
principles are of no use in this context. 
Modern psychology seeks general laws 
Which apply to all kinds of responses and 
to all kinds of materials. 

The observation of everyday occurrences 
is also unsatisfactory because the experi- 


mentalist wants precise control of all condi- 
tions. Thus he devises nonsense syllables 
and other novel, unfamiliar tasks, sets up 
routines in laboratory procedures, elimi- 
nates distractions, and systematically varies 
such other factors as the motivational 
pressure to learn the task. Within this 
rigid framework of operating conditions, 
he is forced to define association with sharp 
precision. He therefore discards the general 
principle of association of ideas and instead 
defines association to mean that a Specific 
situation has acquired the property of 
setting off an identifiable response. The 
initial situation is said to be associated 
with the phenomena that follow it. Since 
association always means that a response 
is attached to a stimulus or situation with 
which it was never before related, we can 
generalize or extend the concept of associa- 
tion to a definition of learning, as follows: 
Learning takes place when a response 
formerly evoked by one situation is now given 
to a new situation which previously did nol 
evoke it. (Thus, in Watson’s experiment on 
conditioning fear of a white rat, the re- 
sponses of crying, squirming, and crawling 
away were not at first called forth by the 
presence of the rat; after learning, the rat 
evoked these actions. A new association 
had been set up.) 

Strength of associative factors. Given 
a precise definition like this, we can meas- 
ure the strength of some factors in associa- 
tive learning. It is possible to plot a curve 
to show the regularity with which the 
desired response is set off by the stimulus 
presented. Thus Fig. 7:2 shows the progress 
of a group of 10 rats learning to get food 
by going to the smaller of two white circles 
in a choice box (Grice, 1949). In this situa- 
tion, the rat at first would be expected to 
make the correct choice just by chance 
about half the time—the curve actually 
Starts at about 51 per cent correct. As 
learning continues, the regularity with 
which the smaller circle is chosen steadily 


increases, until, after 60 choices, perfect 
performance is seen. The association of 
“small circle” with “getting food” has 
now been perfected. But it is important 
to note that the association was imperfectly 
formed much earlier; the signal value of the 
circle begins to influence the rat’s behavior 
significantly after about 10 choices. (As we 
shall see later, some associations are estab- 
lished virtually instantaneously, i.e., on 
the first choice. The type of learning situa- 
tion involved here makes it possible for 
us to analyze the factors influencing speed 
and strength of association, which would get 
lost if such rapid learning were involved.) 
Frequency. One factor in associative 
learning is that of frequency. Thus, in 
Grice’s experiment just described, accuracy 
of association increases with the frequency 
of successful choices. It is customary to 
say that the association becomes “stronger” 
with repetition. Similarly we assume that 
students know more of a foreign language 
after two courses than after one, that 
factory workers are more skilled after 10 
years’ experience than 5, and so on. 
Contiguity. Since Aristotle’s basic law 
of association was that of contiguity in 
space and time, this has been a matter for 
much experimental study. It appears (Fig. 
8:3) that the optimum for learning is close 
contiguity of the presented stimulus with 
the desired response, except that difficulties 
arise if the response comes first. The bell 
cannot become a signal for food if it follows 
the presentation of food (cf. page 281). 
Recency. Generally speaking, we remem- 
ber recent happenings better than those 
distant in time. An interesting experimental 
formulation of this principle comes from 
the study of maze learning in rats and 
humans. The typical maze (Fig. 7:3) con- 
sists of a series of choices of right and 
wrong paths to a goal (food, for the rat; 
praise, for the human subject). In rats 
particularly, the wrong choices nearest the 
goal are eliminated first; that is, perfect 
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FIG. 7:3. A simple maze pattern. This is a stylus maze, 
i.e., the blindfolded subject traces through the grooves 
with a metal stylus. He must learn to make the correct 
turns at the choice points, numbered from 1 to 10, and 
avoid the blind alleys. Number of errors made by a 
typical group of subjects on each alley is given by the 
figure at the end of the alley. On the average, turns 
near the goal are learned faster than those at the 
start, and both are better than the middle. (Modified 
from Husband, 1931.) 


choices will be attained first at point 10, 
then 9, then 8, etc., on the maze shown. As 
the subject reaches the goal, he associates 
the most recent choice with the tension 
reduction. 

Another way of saying the same thing 
is to say that modification of behavior is 
less as the distance from the goal (in either 
space or time) increases. This is the goal- 
gradient hypothesis. According to this 
principle, goals (rewards and punishments) 
distant from the response will have little 
effect on the response (cf. Fig. 8:13, page 
305). This is especially true of children but 
appears in much adult behavior as well.! 


1 Thus one reason given for the frequent failure 
of profit-sharing plans to modify the behavior of 
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FIG, 7:4. Visual pattern used in one-trial condition- 
ing. In the end of the rat's living cage an opening was 
cut, and the black bakelite square striped with white 
lines was inserted, Shortly before the start of the 
experiment, all food was removed, and then all the 
animals. Food was placed on the protruding metal 
holder. Then rats were placed, one at a time, in the 
cage; when one took the food, he received a sharp 
shock to the end of his nose. With this single experi- 
ence, rats showed clear evidence of learning to avoid 
the striped pattern. (From Hudson, 1950.) 


Other variables. Other factors, such as 
familiarity and intensity, undoubtedly affect 
the speed of formation of associations. Our 
observations on speed of learning nonsense 
syllables as opposed to words indicated 
that familiar materials can be organized 
into a memorized list more rapidly than 
unfamiliar items. It follows from this that 
similarity will be a factor. If learning task 
B involves items which resemble those in 
task A, the learning of B is affected (see the 
diseussion of transfer and interference, 
below, pages 262-268). Usually, such 
similarity makes for faster association, but 
there are exceptions. 

Intensity is another variable like simi- 


workers is that the bonuses are given only at the 
end of the year. One very successful plan seems to 
owe its excellent results to the fact that bonuses 
are handed out monthly—thus the goal is brought 
nearer to the work behavior it is expected to 
modify. The desired association is then easier to 
establish. 


larity, which is important but difficult to 
measure. It is impossible to set up a numeri- 
eal scale for the intensity of an experience 
in the same way that we can count the 
number of seconds or trials required to 
memorize a list. However, we do know that, 
within limits, making lights brighter and 
sounds louder speeds up animal and human 
learning. 

A good illustration of the role of intensity 
can be got from Hudson's study of **one- 
trial learning" in the rat. Most animal 
learning requires several repetitions, but 
Hudson felt that an intense experience 
would set up an association in one trial. 
He inserted a distinetive pattern (Fig. 7:4) 
into the rat’s cage, baited with food. When 
the rat nibbled at the food, he received an 
electric shock on his nose. After this, the 
appearance of the broadly striped pattern 
evoked clear avoidance responses (backing 
away, kicking sawdust over the object, 
ete.). As Grice’s study shows, with only 
food as a reward, associations build up 
slowly; but with the intensification of an 
electric shock, an association can be estab- 
lished in one trial. 

Most learning, among humans and 
animals, involves contiguity, frequency, 
recency, similarity, and intensity. How- 
ever, it is inevitable that psychologists 
should speculate on the question: which 
factor is absolutely essential for learning? 
This seems to be a question to which there 
is no answer. In another form it becomes: 
which factor alone ean produce learning? 
Here the best case seems to be made for 
contiguity. Even here, the association of 
A with B seems to require repetition; that 
is, contiguity has to be reinforced by 
frequency. 

Man is such a complex organism with 
such an enormous memory capacity that 
it is most difficult to set up simple learning 
tasks which will be learned in terms of a 
single factor. Even a simple association 
such as winking the eyelid when a buzzer 


sounds is modified by numerous variables 
operating within the person. 


Learning Curves 


In a scientific psychology it is important 
not only to identify the various factors 
which are involved in the learning process, 
but also to measure and plot the speed of 
learning. To obtain a graphic representa- 
tion of the learning process, and to study 
the effects of different factors on learning, 
we plot a learning curve. 

One type of learning curve has already 
been shown (Fig. 7:2). In this case groups 
of 10 trials were lumped together and the 
number of correct responses in each set was 
plotted. The curve rises steadily until about 
trial 40 and then tapers off. It will neces- 
sarily become perfectly flat when the 
animal becomes completely accurate in its 
choices. 

If we are dealing with a complex per- 
formance, each trial can be plotted sepa- 
rately. Thus a subject memorizing a list of 
20 nonsense syllables can be scored on the 
number correctly anticipated on each trial. 
This curve will resemble that of Grice’s 
discrimination problem. On the other hand, 
a rat learning a maze is scored in terms of 
the number of blind alleys he enters and 
other errors made. This curve will slope 
sharply downward and then level off; 
that is, the rat will eliminate errors until 
he finally runs the maze without a mistake. 
In industrial training, an “error” curve 
can be plotted in terms of the number of 
pieces spoiled by the learner (Fig. 7:5). 

Another way of plotting a learning curve 
is to plot trials against time. A common 
laboratory task is that of having students 
learn to trace a star pattern while watching 
it in a mirror. The reversal of right-left 
and forward-backward movements when 
seen in mirror image makes this a most 
confusing task. One can see his pencil and 
also see where he wants it to go; but the 
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FIG. 7:5. Error curve in learning. The progress of 
learning can be plotted by decrease in errors, as 
well as increase in correct responses, This curve shows 
the gradual reduction in breakage of cutting wheels 
by industrial trainees. The dotted lines show the 
number usually broken by employees after 2, 5, and 
9 months' experience; these trainees reached the 9- 
month level after only 10 weeks, indicating that the 
method is a good one. (From Lindahl, 1945.) 


muscles move in a different direction. Thus 
the first trial will take a long time; this is 
gradually improved, until finally the sub- 
ject reaches a smooth, rapid performance. 
This type of curve will drop and flatten 
out but of course cannot reach zero, as 
some measurable time is always required 
to trace the star. 

The learning curve is smooth only when 
several persons or several trials are aver- 
aged. For any single subject, animal or 
human, the curve tends to fluctuate rather 
wildly. Trial 3 may be good but trial 4 
may be very poor. We do not know what 
causes these variations, although we can 
often guess—for instance, if the human 
subject indicates that he is bored, is trying 
too hard, or is distracted by thinking of 
the beautiful blonde with whom he has a 
date for tonight. Individual fluctuations 
can be ironed out by plotting the averages 
for a group of subjects (Fig. 7:6). Chance 
factors cause one subject to improve while 
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FIG. 7:6. Individual and group curves of learning. Six subjects were given a 
simple learning task involving substituting numbers for letters. Score is the number 
of digits written in 1-minute practice periods. Note the marked fluctuation from 
trial to trial for a specified person, and how these tend to smooth out when the 
scores are averaged by trials for the six subjects. With a larger group, the curve 
becomes quite regular. (From Kingsley, 1946.) 
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FIG. 7:7. A positively accelerated curve. Sometimes 
we get a learning task in which the subject makes very 
little progress for some time but eventually begins to 
improve and makes increasing progress every day. 
In this experiment the subject was perfecting a motor 
skill involving tossing and catching a ball. Note the 
slow poseen at first, rapid later on. (From Swift, 
1903. 


another may deteriorate on any specific 
trial; the group curve thus gives us an 
estimate of the “true” course of learning 
without these chance variables. 

The shape of the curve. Different studies 
have led to different-shaped learning curves. 
In most cases we get a negatively accelerated 
curve; most of the progress is in the early 
trials, slowing down toward completion 
of learning (Figs. 7:2, 7:5, and 7:6). A few 
studies have produced positively accelerated 
curves; progress is slow at first but speeds 
up toward the end (Fig. 7:7). Obviously 
this cannot continue indefinitely, although 
it may seem so if the experiment ends soon 
enough. A third type of curve is the 
S-shaped curve; all positively accelerated 
curves become S-shaped if learning con- 
tinues, as one necessarily hits a ceiling 
somewhere (Fig. 7:8 shows an S-shaped 
curve). 

The shape of the curve is determined in 


Correct responses 


Intervals of practice 


FIG. 7:8. The S-shaped learning curve. Some psy- 
chologists hold that the complete learning curve is 
S-shaped, as drawn here. One can get a positively 
accelerated curve, as in Fig. 7:7, if he stops at the 
right point; but the curve could not continue that way 
indefinitely. It must taper off and hit a ceiling some- 
where. On the other hand, if our learning task is one 
where some prior improvement has taken place, our 
measures may start where the dotted line is drawn in, 
and the curve is the negatively accelerated learning 
curve, as in Fig. 7:2, 7:6, or 7:9. 


part by the nature of the learning task. If 
one is memorizing material which is uneven 
in difficulty, learning will be negatively 
accelerated. The easy items will be learned 
quickly, while the difficult items will be 
picked up one by one; in this case it is 
common to speak of diminishing returns 
for equal amounts of practice. If, on the 
other hand, a task is very difficult at first 
but becomes easier with practice, the curve 
will be positively accelerated. Learning 
motor skills seems often to be of this charac- 
ter; Fig. 7:7 shows the progress of a 
subject in a ball-tossing study. Until some 
basic movements are learned, almost no 
progress is made. Then the process speeds 
up rapidly. If the experiment stops here, we 
have a positively accelerated curve. If the 
subject practices till he reaches his ceiling, 
the total curve will be S-shaped. 

What do learning curves measure? The 
various kinds of curves we have described 
are actually plots of performance. The 
subject is presented with some kind of 
task, and if he is motivated, he will attempt 
to deal with the task. The psychologist 
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then records the quality of performance, in 
terms such as speed or accuracy. The 
implication is that these measures give an 
index of learning, but it is not always en- 
tirely adequate. Learning may go on for 
some time with little or no change in 
performance, as in the early stages of the 
positively accelerated curve. 

Plateaus give another illustration of 
learning with no change in performance. 
Sometimes, in complex learning, we find a 
fairly long period of no improvement, 
followed by another spurt of progress. 
Figure 7:9 shows the record of a man 
learning to receive Morse code by telegraph 
sounder. In the middle portion of the 
graph, it will be noted that there is a con- 
siderable period of no progress. The ex- 
planation offered for this type of plateau 
runs as follows: in learning telegraphy, one 
must first learn to perceive and identify 
the sounds for individual letters. When he is 
quite familiar with the letters, he may 
broaden his span of attention and take in 
words without noting the separate letters. 
Later he may even take in phrases. It is 
suggested that, while one phase (letter 
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FIG. 7:9. Plateau in learning. Some complex learning 
tasks show a period of progress, then a flat level of 
performance, followed by another spurt. The topmost 
of the three curves shown here illustrates this well. 
The flat period is called a plateau. It is ended when 
the person begins to develop higher order habits, for 
handling Morse code in words and phrases rather 
fhan as isolated letters. (Redrawn from Bryan and 
Harter, 1899.) 
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learning) is being perfected, there may be 
no measurable improvement. When the 
person feels sure of his letters, he begins 
learning words, and the curve of progress 
starts upward again. This higher level habit 
interpretation of plateaus suggests that 
learning can be going on when the curve of 
performance is not climbing. The benefit in 
terms of performance comes later. 

Plateaus are sometimes due to fatigue 
or boredom—loss of interest in the task. 
We are not sure, however, that even such 
plateaus do not mask some improvement in 
learning. Performance is not quite delicate 
enough to be a perfect indicator of rate of 
learning. 


Efficiency in Serial Learning 


Despite the fact that the performance curve 
is not a perfect index of learning from the 
scientific point of view, it is the only device 
now available. Furthermore, it corresponds 
with practical demands. If a person cannot 
perform, most schoolteachers (and em- 
ployers) are likely to believe that he has 
not learned and deal with him accordingly. 
Efficiency in learning is thus characteris- 
tically gauged by performance. 

Let us now get back to the problem of 
learning items in series. Because efficient 
performance in such learning is, in modern 
life, important for both child and adult, 
psychologists have conducted many experi- 
mental studies on the factors making for 
efficiency, Particularly important are quan- 
tity (size of task), time distribution, and 
interaction effects (influence of parts of the 
task upon each other). 

Quantity. How large an assignment should 
teachers give? This is a question about 
which teacher and pupil opinions differ 
violently. Those receiving assignments will 
derive some pleasure from the experimental 
finding that shorter tasks are learned with 
relatively greater efficiency. An increase 
in the length of task requires more than 


the proportional increase in time and effort. 
Thus Henmon (1917) had subjects memor- 
ize lists of nonsense syllables, with results 
as follows: 


Length of list | Average learning Time per 
presented, time per list, syllable, 
syllables seconds seconds 

10 120 12 
20 400 20 
30 870 29 


Thus, for a given amount of associative 
learning, the 30-syllable task is more than 
twice as costly, or less than half as efficient, 
as the 10-syllable presentation. 

Intraserial interference. This drop in 
efficiency for longer assignments seems to 
be a general characteristic of serial learning. 
It has been verified for poems, word lists, 
advertisements, and so on. The best 
explanation seems to be in terms of the 
mutual interference of responses (proactive 
and retroactive inhibition) within the series 
of associations. 

Proactive inhibition is demonstrated by 
the fact that the first member of a list is 
learned more easily than the second, the 
second more easily than the third, and so 
on (to the middle of the list—see Fig. 
7:10). Suppose you are trying to memorize 
the American Presidents in order. “ Wash- 
ington” will tend to be followed, not only 
by Adams, but also by Jefferson, Madison, 
etc. We might say that the first item is 
seen as a signal not only for item 2, but 
also for 3, 4, etc. This conflict of responses 
gets worse to the end of the list. The 
superiority of these earlier items is identi- 
fied as a primacy factor in serial learning. 
Perhaps primacy is effective mostly because 
of the small number of interfering associa- 
tions. However, as we get past the middle 
of the series, recency comes into the picture; j 
the final items are again learned more 
rapidly. Compare the maze-learning data 
(Fig. 7:3). 
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FIG. 7:10. The bow-shaped curve of serial learning. 
When one memorizes words or syllables in a series, 
he tends to learn the first members of the series, then 
the final items, and the middle last of all. These curves 
show the progress of learning a list of 12 syllables 
(each point is an average of 12 lists learned by 12 
subjects). The curve marked (3) is an average of the 
results when the subject just recalled 3 of the 12 
syllables; (11) is the curve when only a single error 
was made in recalling the list. Note that the middle 
syllables are learned much later than the others; this 
is explained by the operation of proactive and retro- 
active inhibition. (From Ward, 1937.) 


Retroactive inhibition may also be a 
faetor in producing the bow-shaped curve 
for serial memorization shown in Fig. 7:10. 
This concept will be elaborated below; we 
note here only that the later items in the 
list seem to interfere with recall of the 
preceding items. Thus proactive and retro- 
active inhibition would reach a peak in the 
middle of the list; and the longer the list, 
the greater the damage done by these 
inhibitory factors. 

Distribution of practice. How shall the 
student most efficiently distribute his 
time? Is it better to spend 4 hours in 1 day 
on a difficult assignment, or 1 hour on each 
of 4 days? A host of studies confirm the 
view that distributed practice is better than 
massed practice. 

Figure 7:11 shows the progress of learn- 
ing to copy a design reversed in a mirror. 
Here improvement is measured by speed; 
so the learning curve slopes downward as 
less time is needed. The three groups of 
subjects were matched for speed on the first 
trial. Group I had 20 trials with no rest 
intervals; II, 20 trials with 1-minute rest 
between trials; III, 20 trials, one on each of 
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20 successive days (24-hour interval). As 
the curve shows, there was a decided supe- 
riority of both II and III over I. Studies 
using verbal and other materials have 
found this also to be true, but the 24-hour 
interval often gives a much larger advan- 
tage than in the study of mirror drawing. 
In fact, for complex learning tasks, the 24- 
hour spacing of trials seems to give optimum 
efficiency. 

Materials which are very easy should 
be learned in one sitting (massed practice). 
In problem solving, where one needs time 
to find hidden relations, massed practice 
may help, but one may also get stuck in a 
rut; a time interval between trials may be 
advantageous in such a case. In no case 
can the time intervals be too long, or 
forgetting impairs the prior learning. 
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FIG. 7:11. Effect of distribution of practice. The upper 
curve represents progress (fewer errors) in a mirror 
drawing experiment, with no delay interval between 
trials, The middle curve is for a group which rested 
for 1 minute after each trial; the lowest curve 
(fastest progress) is for practice distributed one trial 
every 24 hours. (From Lorge, 1930, page 16.) 
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Considerable speculation plays over the 
fact that distributed practice is superior. 
Some authorities have suggested that 
rehearsal during the interval (even uncon- 
scious rehearsal) explains the superiority. 
Fatigue and boredom resulting from long 
massed trials may also slow down learning. 
Some experiments, however, lead us to 
doubt that fatigue and boredom are deci- 
sive, although they may, of course, be 
experienced in everyday learning. An in- 
triguing theory is that the hypothetical 
“traces” in the nervous system require 
time to consolidate and grow. It was 
William James who suggested the provoca- 
tive thought that “we learn to skate in 
summer and to swim in winter.” Better 
than any of these proposals seems to be the 
idea that the interferences (proactive and 
retroactive inhibition) drop out during the 
interval of rest, and the pattern becomes 
clearly organized, thus allowing a more 
efficient learning and remembering of the 
correct material. 


Transfer and Inhibition 


So far we have been talking about the 
interaction of one part of a learning task 
with another part of the same task (intra- 
serial). Fundamentally similar, but differ- 
ent in some respects, is the problem of 
interaction of different learning tasks. 
What effect does prior learning have upon 
subsequent learning? And what effect does 
the subsequent learning have upon memory 
for the material learned earlier? This is the 
problem of interserial effects. 

Tt is generally found that learning a given 
kind of material today does have an effect 
upon learning similar material tomorrow. 
Thus, if one spends several hours memoriz- 
ing poetry this week, he will be more 
efficient at poetry memorization next week 
than if he had not done so. This kind of 
improvement in later learning is referred 
to as positive transfer, or facilitation of the 


second learning activity. There are, how- 
ever, instances in which learning of one 
task interferes with the acquisition of a 
later task; this, of course, is called negative 
transfer. 

If we set up the above experiment a bit 
differently, we can measure the effect of 
later learning upon memory for material 
learned earlier. Thus, we can have people 
memorize list A, then list B, and then try 
to recall list A. If list B interferes witi: 
recall of A (as it frequently does), we havs 
another variety of negative transfer. This 
particular experimental finding is often 
referred to as retroactive inhibition —imply 
ing that list B works backward in time to 
interfere with list A. (The users of the term 
did not, of course, believe in such an 
impossibility; it was understood that the 
process is an inhibition of the recall of A, 
not of the past learning.) 

The similarity of this problem to that 
of interference effects within a learning 
list (see above) will be noted at once. We 
found in that instance that proactive inhibi- 
tion operated to hinder learning of new 
items from the beginning toward the end 
of the list and that retroactive inhibition 
decreased efficiency of learning, starting at 
the end of the list and working backward to 
the beginning. Thus the middle of the list, 
being subject to both types of interference, 
was hardest to learn. 

If we simply divided one long list into 
two short lists and memorized the first 
completely before starting the second—as 
good judgment dictates in many cases—we 
might expect that retroaction and pro- 
action would operate in just the same way 
as they did when one was learning a single 
list. However, when we divide the list and 
memorize each half Separately, at least 
three new variables are introduced. (1) 
There is always some activity between the 
two lists—the interpolated activity. This is 
the most important factor, as experiments 
show. (2) Another variable is order of 


learning. In memorizing the first list, we are 
acquiring methods and attitudes which help 
efficiency. Thus list B may be learned faster 
because it came second, and thus benefited 
from these improved techniques. (3) The 
third variable is functional isolation. As we 
have seen in our discussions of perception, 
isolated material stands out; it is perceived 
more easily and learned more efficiently. 
When lists A and B are separated, there is 
more isolation of material and hence better 
perception. (For example, there are two 
groups of items which benefit from primacy, 
and two from recency, instead of only one.) 
If there is a sizable time interval between 
A and B, this helps isolation and reduces 
interference. If A is overlearned (practiced 
beyond one perfect recall), it tends more 
to be isolated as a perceptual unit, with 
less chance of being confused with items 
of list B.' These three factors help to 
explain the results for long and short learn- 
ing assignments, cited above, the advantage 
to short assignments arising especially from 
the second and third of these factors. 

The typical experimental model for 
studies of transfer of training and retro- 
active inhibition has the following design: 


! The alert student will note that the superiority 
of functionally isolated materials, for learning 
purposes, seems to run counter to the common ob- 
servation as to the superiority of the whole method. 
It might appear that breaking an assignment up 
into parts would lead to increased efficiency, based 
on functional isolation. To some extent this is true; 
when we are memorizing nonsense material, part 
learning does offer this advantage. However, 
meaningful material can more advantageously be 
studied by the whole method, for in this case one is 
trying to learn a pattern of connecting ideas, and 
this pattern is destroyed by the part method. The 
whole method, on the contrary, gives a kind of 
functional isolation to this meaningful pattern. 
Generally, we tend to use both the whole and part 
methods interchangeably: one studies the assign- 
ment as a whole to isolate its logical structure, and 
then proceeds to segregate difficult parts for special 
attention. Functional isolation can operate in 
either kind of learning; and any advantage of one 
method over the other is attributable to which 
kind of isolation offers relatively greater returns 
in the particular situation. 
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Let us see how this design is used in the 
study of positive transfer. We may be 
interested in the question: does the study of 
Latin improve one’s performance in Eng- 
lish? In this case A becomes skill in English, 
B, skill in Latin. Our subjects will be 
divided into two groups, which should be 
equal in skill with English—i.e., they have 
learned English materials to an equal level 
of performance. Now the experimental 
group studies Latin for a year, while the 
control group does not. Then we test both 
groups on skill with English. If positive 
transfer is present, the experimental group 
will have gained over the control group in 
English performance. 

As a practical aside, we may note that 
these studies have shown little or no posi- 
tive transfer from such courses as Latin 
and mathematics to other academic skills. 
The common belief that these classical 
disciplines ‘train the mind” arose out of 
the fact that students taking these courses 
were usually superior in all fields. Thus, 
before taking Latin, they were already 
superior in English. This is a type of error 
which has been very common in experimen- 
tation on educational problems, although 
it is now, fortunately, rare. 

To transform the experimental design 
shown above, so that we get a measure of 
retroactive inhibition, we may reduce the 
amount of preliminary practice on A, and 
also the time intervals between activities. 
Generally speaking, retroactive inhibition 
is discovered only when original learning 
and interpolated learning are close together 
in time. 
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TABLE 7:1. Retroactive Inhibition Produced by 
Learning Materials Similar to or Dissimilar 
from the Original Learning 

(Based on McGeoch and McDonald, 1931) 
eS 000 ed 


Percentage | Readings 
of original | required 
list for 
recalled relearning 
Group learning: 
Synonyms. . 12 9.1 
Antonyms... Ic 18 7.0 
Unrelated adjectives, .| 22 6.7 
Nonsense syllables... .| 26 7.2 
Numbers......,... 37 5.1 
Group resting (reading | 
College Humor)....... 45 5.2 


————ÁÉE 


An experiment on retroactive inhibition. 
It will clarify the preceding discussion of 
method, and the following discussion of 
principles, if we describe one of these 
experiments in detail. In a study by 
MeGeoch and MeDonald (1931), all sub- 
jects memorized a list of common adjectives. 
This was followed by an interval of 10 
minutes during which different groups 
engaged in differing activities. One group 
rested; another group learned a second list 
of adjectives, composed of synonyms of 
the first list. A third group memorized 
antonyms for adjectives in the first list, and 
others learned unrelated adjectives, non- 
sense syllables, and numbers, respectively. 
At the end of the 10-minute interpolated 
period, all groups first tried to recall all the 
adjectives in the original list, and then 
relearned the original list. 

The results are summarized in Table 7:1, 
Tt is clear that there was a great deal of 
interference (retroactive inhibition) pro- 
duced by the interpolated learning. The 
group experiencing maximum interference 
included those subjects who had to memo- 
rize adjectives synonymous with the original 
items; they lost 88 per cent in 10 minutes, 
recalling only 12 per cent of the adjectives, 
Even the interpolated task of memorizing 


numbers, which certainly would not be 
confused with the adjectives, caused a loss 
of 63 per cent. The latter figure seems less 
impressive when we note that even the 
group reading College Humor forgot 55 per 
cent of the adjectives. Forgetting of such 
material as a list of adjectives obviously 
occurs with great speed; however, the 
interpolated learning reduced efficiency of 
recall much below the level for the resting 
group. 

We may generalize from this and similar 
researches that learning activity, when 
interpolated in this way, interferes with 
memory more than does nonlearning ac- 
tivity; and also, that the greater the 
similarity of initial to interpolated learning, 
the more forgetting of the original material 
This generalization has been verified by 
other investigators using quite a wide 
variety of learning material (numbers, geo- 
metrical designs, nonsense syllables, etc.). 

An experiment on transfer of training. 
The results obtained in studies of transfer 
have depended very much on the design of 
the experiment. It has sometimes seemed 
that the only improvement carried over 
from one learning task to another was 
something in the way of method (how the 
learner approached his problem), familiar- 
ity (getting used to the test situation), and 
so on. Recent experiments have been more 
precisely designed and have made it possi- 
ble to measure more accurately the nature’ 
and amount of transfer, 

For such a study the method of paired 
associates happens to be particularly useful. 
In a typical instance, a subject is shown one 
word (on the left of a learning apparatus), 
and, 2 seconds later, a paired word on the 
right, for example: 


WINDOW—GRASS 


His task is to learn to speak the second 
word before it appears. Since we have, in 
this form of learning, a clearly separate 
stimulus and response, we can vary each 
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TABLE 7:2. Effects of Having Identical Stimuli and Identical Responses, in Terms of Transfer to 


Later Learning 
(Based on Bruce, 1933) 


First list learned Second list learned | 
= = es uU Condition Percentage of 
Stimulus | Response | Stimulus | Response Mele kao 
Dp Stimulus same -9 
Reg* K Reg* 
£ 20 wi] teg | m Response different 
La | * z Stimulus different 
Lan | Gip* Fi | Gip* 
"p d | Gip Response same +37 
- | Stimulus different 
Xal Pi Bef 
an 4s | Yor | Response different +16 


* These items are samples to show the identity of stimulus (or response) from one list to the next. Thus 
reg was a stimulus for kiv in list 1, for zam in list 2. Similarly, gip was the response for lan in list 1, for 


fix in list 2. 


of them independently. (This is impossible 
in memorizing poetry, series of dates, etc.) 
Using this procedure, we can design lists 
for memorizing which contain identical 
stimuli, identical responses, or no identity 
whatever. 

In the experiment performed by Bruce 
(1933), two lists of paired associates were 
learned by each subject. The problem was 
to ascertain the effect carried over from 
learning the first to learning the second 
list; i.e., did the learning of the first help or 
hinder in learning the second? One experi- 
mental group received a second list con- 
taining identical stimuli, but new responses; 
a second group, new stimuli but the 
identical responses; a third, new stimuli 
and new responses; and a fourth or control 
group learned only the second list. (Three 
examples are given in Table 7:2 to clarify 
this experimental plan.) The efficiency, or 
transfer effect, is shown at the right of the 
table, in terms of how well the experimental 
compared with the control group. 

We are first struck with the —9 per cent 
entry where the stimulus is the same, 
response different. This is interference, not 
facilitation. Negative transfer, then, can be 
expected when we try to break an old habit 
and learn a new one of the same kind. 


(When § is presented, we must stop giving 
Ri, and instead give R».) 

On the other hand, facilitation or positive 
transfer occurs when one is required to 
give the old response to a new stimulus. 
Here it is not necessary to break a habit, 
but only to produce a familiar response in a 
new situation. (Consider the thrill of the 
youngster who has painfully learned that 
2 X 3 = 6, and later discovers that 3 X 2 
= 6! He has only to attach the response to 
a new stimulus.) In Bruce’s experiment, 
this condition clearly gave positive trans- 
fer, amounting to 37 per cent increase in 
speed of learning. 

When both stimuli and responses are 
new, no positive transfer would be ex- 
pected. Actually Bruce finds a saving of 
16 per cent, which may be due to the 
subjects’ becoming more familiar with 
nonsense syllables, with the laboratory 
situation, ete. Other investigators have 
reported zero saving for this type of learn- 
ing assignment. 

Principles of interserial effects. These 
experiments, while they are only a small 
sample of what has been done in this 
troublesome area, will illustrate the ways 
in which psychologists have attacked the 
problem. To present all the experimental 
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evidence would be tiresome and would be 
inappropriate in an introductory text. Let 
us therefore simply pull together some of 
the general principles about the effect of 
one learning activity upon another learning 
activity. 

1. Whenever two learning tasks present the 
same stimuli but call for different responses, 
interference occurs, its amount Increasing 
with degree of stimulus similarity. Some 
students may have learned this painfully, 
by taking two beginning language courses 
at the same time. The Stimulus (English 
word) tends to set off conflicting responses 
(French, German); and the student’s grade 
suffers. This problem of conflicting re- 
sponses to the same stimulus is illustrated 
in the following diagram. It will be useful 
to keep this picture in mind, as it helps in 
understanding later discussions of thinking 
and personality. 

S, Rj 
Vise 
This is involved also in McGeoch’s study 
of retroactive inhibition. When the inter- 
polated learning presented similar adjec- 
tives, the subject became confused as to 
which response he should give. 

2. If two learning tasks present different 
stimuli, to elicit the same responses, facilita- 
tion occurs, the amount increasing with the 
degree of similarity of stimuli. As diagramed 
below, this Suggests that, as S; and S, 
resemble each other more closely, the con- 
nection to set off R will be established more 
rapidly. Thus a dog will learn to do his 
tricks for a new master more rapidly if his 
tone of voice and other characteristics are 
closely similar to those of the dog’s trainer, 
Conditioned fears (see page 99) transfer 
in this way. 

8, — R 


nee aa 


1 Based on the treatment of this problem by 
Osgood (1949). 


3. If both stimulus and response are dif- 
ferent in the second learning task, inter- 
ference occurs unless it is masked by such 
factors as positive transfer of technique and 
familiarity with the situation. In this case, 
when the stimuli become more similar, the 
interference becomes greater. 

The learning of similarity and differ- 
ence. Let us pause for a moment and relate 
these experimental studies in the laboratory 
to everyday learning. A major portion ol 
the task of memorizing serial lists of items 
is a matter of recognizing similarities and 
differences. In learning a list of dates, for 
example, one focuses first on the similarity 
(all items are of the same classification) and 
then begins to differentiate them in such a 
way that each elicits a distinctive respons 
(date of Magna Carta, date of Russian 
Revolution, ete.). 

In the chapter on thinking we shall 
expand on the importance of this process. 
In early life, the child takes some time to 
learn that a given object is the same from 
one occasion to the next, but when he 
learns this, he perceives many other objects 
as being identical. This is the process of 
generalization, or association by similarity, 
At first it is carried too far; but gradually 
the child comes to observe the slight dif- 
ferences (to him) between a fork and a 
Spoon, a car and a wagon, a dog and a cat. 

The child continues to improve in his 
perceptions of similarities and differences, 
but not equally in all directions, Just how 
accurate he must be in perceiving depends 
on the task at hand. The difference be- 
tween sodium chloride and potassium 
chloride is unimportant to the cook but 
very signifieant to the chemist. Most 
Spectators react to identical twins by 
noting their similarity; the parent must 
distinguish them. For day-to-day purposes 
(and all perceiving is purposive), there is 
considerable economy in making rough 
classifications of types of houses, breeds of 
dogs, or kinds of illness. The architect, the 


dog breeder, or the physician must be more 
discriminating; their purposes demand clear 
discrimination of differences. 

Similarity associations seem to be made 
with less effort and in less time than dif- 
ference judgments. The child who has been 
frightened by a rabbit will generalize his 
fear to a white fur muff, and this will occur 
quickly, with no apparent learning time; 
for him to differentiate the muff from the 
animal does require time and effort, i.e., 
learning. For this simple kind of generaliz- 
ing we use the phrase equivalence of stimuli. 
This simply means that we often perceive a 
new situation as being in essence just the 
same as a prior one; thus one may behave 
identically to all policemen, all store clerks, 
and so on. With repeated contact we be- 
come aware of differences and modify our 
behavior to fit these differences (discrimina- 
tive learning). 

This process of perceiving differences 
seems fundamental to the kind of learning 
we have been discussing (serial learning). 
Look at the list of nonsense syllables on 
page 253. While they are obviously differ- 
ent, when you close the book and try to 
recall them, each seems very much like all 
the others. It takes time and concentration 
to bring the differences into the foreground 
so that each can be named in its proper posi- 
tion. This difficulty is not nearly so appar- 
ent with the lists of common nouns. One has 
had more experience with these words and 
knows the differences in meaning for each 
of them. If you go on a summer vacation 
and visit only one national park, you have 
no trouble recalling its name; but if you 
visit several, you may well have blockages 
on naming them until you have described 
your travels several times. If you have a 
very vivid experience in one park, it will 
stand out (be perceived differently) and so 
will be recalled more quickly than the 
others. Americans in Japan (and Japanese 
in America) have trouble in associating 
names with faces at first—they all look 
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alike. Only with familiarity are differences 
seen. 

Stimulus equivalence. In discussing mo- 
tives and emotions, we pointed out that the 
organism learns to perceive certain objects 
as goals to be approached, and others to be 
avoided. This learning is not highly specific; 
similar objects tend to be perceived as iden- 
tical. Little Johnny learns to like roast beef, 
and this readily transfers to other meats 
of similar appearance. Sam may repeatedly 
fall in love, and each of his sweethearts 
resembles all the others. In such cases we 
spoke of “equivalent stimuli” producing 
identical responses. 

The experiments on retroactive inhibi- 
tion and transfer get at the same phenome- 
non, but emphasizing now the learning 
process rather than the function of satisfy- 
ing need. Our concern is to show how con- 
fusion and error may make for inefficiency, 
whereas repetition of similar impressions 
makes for efficient learning. 

In Bruce’s experiments on retroactive 
inhibition and transfer, only one of the 
three variable patterns clearly brings out 
the process of stimulus generalization or 
stimulus equivalence. This is the condition 
in which the stimuli differ but the response 
is the same. Here we have a situation much 
like everyday life. When we change from 
one car to another, we manage to shift 
gears correctly, even though the size, shape, 
and position of the shift lever may vary. 
The more the structural parts resemble 
each other, the greater the transfer. This 
ease of transfer has not always existed; 
years ago, the stimulus “shift into low” set 
off a forward lever motion in one car, back- 
ward in another. It was necessary for the 
driver to differentiate what would otherwise 
be equivalent stimuli, if he was to make the 
correct response. (Here the stimuli tended 
to be perceived as the same, but the re- 
sponse had to be different—this led to con- 
fusion, which we call negative transfer, or 
interference.) 
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Making a different response to a familiar 
stimulus is always confusing. Even more 
upsetting, sometimes, is the task of learning 
both new stimuli and new responses. It is 
probably fortunate that we memorize 
our addition combinations, multiplication 
tables, and language patterns early in life. 
Perhaps children do not find this repetitive 
rote learning as monotonous and irritating 
as do adults. 

In practical life similar responses to 
equivalent stimuli make possible a great 
deal of efficiency. We press certain kinds of 
objects (doorbells, switches, buzzers); we 
pull other objects, twist still others. Most 
of our routine movements readily transfer 
to equivalent stimuli, and this seems to be 
the way in which complex motor skills be- 
come possible. Without transfer such learn- 
ing would offer far greater difficulty. 

It is also important to note that transfer 
of a practical and significant kind occurs 
when we learn methods of aproaching a 
task. A student who has learned one foreign 
language may do better with his second, not 
because of the transfer of specific words 
(this is likely, if anything, to be negative 
transfer because of variation in spelling 
and pronunciation), but because he devel- 
Ops response patterns which make for 
efficient studying and organization. He 
may learn to use index cards for memoriz- 
ing new words; or, in a broader sense, he 
may learn how to analyze and identify 
tenses, sentence structures, etc., in a useful 
manner. If we let R in our diagram repre- 
sent method of attack, then this kind of 
positive transfer follows pattern (2) above— 
new stimulus, old response. 

The difference between positive and 
negative transfer can again be stated and 
illustrated by reference to this matter of 
learning a new language. Students invari- 
ably find that it is easier to acquire a read- 
ing knowledge than spoken fluency in a 
foreign tongue. Reading permits maximum 
Operation of positive transfer: the new 


printed stimulus is associated with a well- 
learned S-R pattern. Thus one learns that 
the French word “enfant” should evoke the 
meaning response "child." But spoken 
speech elicits negative transfer, the inter- 
ference of old with new responses. The stu- 
dent tends to say “infant,” whereas he 
should say “ahnfahn.” Thus many people 
retain severe accents even after many years 
in a new land; and bilingual children are 
handicapped by tendencies to stutter, or 
become educationally retarded because of 
this negative transfer which prevents the 
efficient use of either language. 

Education, training within industry, and 
even the ordinary processes of transmitting 
information by speech and writing are 
affected by positive and negative transfer. 
Tt will be expedient, however, to consider 
these implications in later chapters where 
they can be properly related to some other 
psychological factors. Real human be- 
havior is extraordinarily complex; when we 
dissect out a specifie process such as trans- 
fer, we eliminate other variables for teach- 
ing purposes. To use such knowledge, the 
Student must develop skill in identifying 
these simple phenomena in a more compli- 
cated context. 


Forgetting 


Learning is a bidirectional process. We ad- 
vance and then retreat; we acquire new re- 
sponse patterns, but, unfortunately, they 
do not always remain with us. The negative 
phase of this process is known as forgetting. 

When we become analytical about these 
phenomena, we find it necessary to identify 
three aspects rather than two. These three 
are acquisition, retention, and reproduction. 
Acquisition has already been discussed, 
although more varieties of acquisition re- 
main to be treated in subsequent chapters. 

Retention concerns the stage intervening 
between study and the examination, be- 
tween learning and the use of the learned 


patterns. Learning, obviously, would be 
futile without retention. If one had to learn 
anew each day all his skills, man would live 
at the level of the amoeba; in fact, the race 
would long since have become extinet. It is 
possible, by consideration of brain-injury 
cases, operations on animals, etc., to show 
that retention is a function of the neural 
cells making up the cortex of the cerebrum. 
Beyond this we do not know much about 
the nature of retention. When we speak of 
memory traces, we do not refer to any physi- 
cal, chemical, or electrical changes in the 
brain which are now known to occur. Per- 
haps, some day, neurological research will 
succeed in identifying the cell processes 
which underlie memory; at present our 
knowledge of this field is inferred from an 
analysis of what was learned and is 
remembered. 

Reproduction refers to the testing of 
memory—to the ability to reproduce re- 
sponses previously learned, when the ap- 
propriate stimulus is presented. The lad 
who recites “The boy stood on the burning 
deck" at a school assembly is reproducing 
a response pattern learned earlier. Repro- 
duction is the use function of learning; we 
learn in order that we can reproduce the 
material as required. The savage who learns 
to track game, to use arrow and spear, 
would die if he could not reproduce the 
results of his learning. It is well for us to 
keep constantly in mind the fact that these 
“higher mental processes,” learning, think- 
ing, and the like, are ultimately related to 
homeostasis and need satisfaction. If the 
learned response could not be reproduced, 
it would be impossible to achieve tension 
reduction and the organism would die. 

The measurement of forgetting. It is 
obvious that we can measure the extent of 
forgetting by determining what remains, 
i.e, the amount reproduced. There are 
several common methods for testing mem- 
ory; all show that forgetting proceeds at a 
parallel rate, but they differ in sensitivity. 
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The application of one might indicate a 
total loss of the learned material, while 
others would show some retention. These 
are, in fact, the same as the methods of 
measuring progress in learning (page 251): 
the method of recall of ‘‘retained mem- 
bers”; the method of recognition; the 
method of rearrangement (a variation upon 
recognition; in this test one may be re- 
quired to arrange events in chronological 
order or to match names of authors with 
books or to place pieces of equipment in 
their proper relations to each other); and 
the method of relearning. 

The method of relearning has been em- 
ployed to study very long time retention 
(William James relearned some poems he 
had memorized 40 years previously and 
found evidence of some retention even after 
this time lapse). It can also be utilized in 
determining memory for events and influ- 
ences of which the person is not consciously 
aware. An unusual example of such an in- 
vestigation is that of Burtt (1932). 

Burtt read selected passages of Greek 
epic poetry (in the original) to his infant 
son, between the ages of 15 and 36 months. 
Each passage was 20 lines in length and 
was repeated 90 times before going on to a 
new one. Later, at the age of eight years, 
the boy memorized the Greek poems, in- 
cluding some passages of equal length which 
had not been read to him. The results indi- 
cated a positive saving of 27 to 30 per cent 
for the passages heard in infancy; appar- 
ently there was some memory trace, even 
though we should doubt that much learning 
activity went on with passive listening to 
words in a strange language. 

The rate of forgetting. A major purpose 
in devising measures of memory is that of 
ascertaining the speed with which we for- 
get. Certainly at times the rate is dismay- 
ingly rapid. 

This is one of the earliest problems 
attacked by experimental psychologists. 
Ebbinghaus, having devised the nonsense 
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FIG. 7:12. The Ebbinghaus retention curve. Note that as much is lost during the first 20 minutes as during the 
next month. After one day the rate of decline becomes rather slow, and there is no evidence that the curve ever 
reaches zero. The loss is less rapid for meaningful material, but the general shape of the curve remains the same, 


(Data from Ebbinghaus, 1913.) 


syllable as a learning task, used it in his 
monumental study on memory. His general 
procedure was to memorize a list of sylla- 
bles, then relearn them after a predeter- 
mined number of hours. Then he would 
memorize a new list of presumably equal 
difficulty, and relearn it after a different 
time interval. He repeated this with 
hundreds of different lists. While his tech- 
nique has been improved upon in later 
years, the shape of the curve of retention 
(or forgetting) as he determined it has been 
confirmed. We therefore reproduce in Fig. 
7:12 the original Ebbinghaus curve of 
retention. 

As this figure indicates, forgetting is con- 
tinuous and is most rapid in its early stages. 
The amount forgotten in the first 24 hours 
may be as great as in the succeeding 5 days. 
After the first few days, the decline is very 
gradual. Remember that in MeGeoch's 
study of a list of adjectives, 55 per cent 
was lost in 10 minutes. 

It will be noted that the curve is shown 
as approaching but never reaching the base 
line. This seems to be correct. Apparently 


one never completely forgets any experi- 
ence, although he may encounter great 
difficulty in recalling it. This conclusion fits 
in with clinical experienee, in which it 
appears that the memory of a childhood 
occurrence may determine one's behavior 
30 or 40 years later, even though it is con- 
sciously forgotten, ie., not subject to recall. 
We shall devote more attention to this 
aspect of forgetting in a later chapter. 

The essential nature of forgetting. 
Since we do not know the neurological 
character of memory traces, it may seem 
obvious that we cannot know much about 
the nature of the process which is operating 
as forgetting goes on. It is, however, pos- 
sible to vary certain external conditions 
and study variations in the forgetting rate. 
This technique has been applied especially 
to one very important question: is forget- 
ting merely a passive process of decay, or 
is it an active function? 

Traditionally the view has been adopted 
that memory traces, once formed, begin to 
disappear. Their loss has been compared by 
various theorists to the oxidation of iron as 


it rusts, to grass growing over an unused 
path, and so on. While these comparisons 
undoubtedly have poetic or imaginative 
value, recent experiments prove them to be 
misleading if not completely incorrect. 

It is not time, but what happens in time, 
that determines the rate of forgetting. The 
key to this observation has already been 
given with the experiments on retroactive 
inhibition (see page 264). These studies 
showed that various activities, interpolated 
immediately after learning or before recall, 
affected memory for learned material. In 
one experiment reported, a difference in 
interpolated activity accounted for a dif- 
ference of 33 per cent in amount recalled. 
Maximum forgetting was associated with 
the interpolated task of memorizing syn- 
onyms of the original words; minimum for- 
getting was associated with resting. A new 
learning activity tends to inhibit memory 
of immediately prior learning; and the more 
similar the tasks, the greater the loss of 
efficiency. 

It can be deduced from this that mini- 
mum forgetting should occur when there is 
minimal activity following learning. The 
closest approximation to this condition 
with human subjects is sleep. It is thus 
crucial to our problem to ascertain, what 
is the effect of sleep upon the rate of 
forgetting? 

Jenkins and Dallenbach (1924) answered 
this question by experiment. They had 
groups of subjects memorize nonsense syl- 
lables at different times during the day. 
Some learning was scheduled late in the 
evening, and the subjects went to sleep as 
soon as possible after learning the list. 
They were awakened at varying time inter- 
vals for testing. Some sessions began in the 
morning; the retention tests were given 
after the same number of hours as for the 
sleepers, but in this case these hours were 
full of normal activities, including classes, 
conversation, study, etc. As can be seen 
from Fig. 7:13, there was a decisive differ- 
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FIG. 7:13. Relation of sleep to retention. The upper 
curves show the average number of syllables recalled 
by each subject after various periods of sleep; the 
lower curves are for the same subjects, after equal 
intervals awake and active. The advantage of study- 
ing just before going to sleep is obvious. (From 
Jenkins and Dallenbach, 1924.) 


ence in favor of sleep as leading to better 
memory. This difference is small at the 
first hour (the subjects may not have gone 
to sleep promptly) but is relatively large 
for 8-hour and longer periods. Forgetting 
over 24-hour periods is less if learning was 
followed immediately by sleep, greater if 
learning was followed by activity. 

It may be urged that humans are not 
completely inactive, even in sleep. Most of 
us dream; some talk and walk in their sleep. 
What would be the effect of complete in- 
activity? Dallenbach turned to animal 
experiments for a procedure not suitable 
for humans. He taught cockroaches to run 
a maze for food. Following learning, some 
were packed tightly in a dark box where 
they went to sleep. Others were kept in an 
active state by walking on a treadmill. 
The inactive cockroaches showed less for- 
getting than the active group (Fig. 7:14). 
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FIG. 7:14. Effect of inactivity on forgetting in the 
cockroach. Cockroaches were packed in containers 
which virtually prevented movement and were placed 
in a quiet, dark closet immediately after learning; 
their retention scores are shown in the upper curve 
(inactivity). Another group was normally active (con- 
trol, lower curve). The saving due to inactivity is clear. 
A third group was forced to unusual activity by put- 
ting them on a treadmill; they lost even more than the 
control group. (Modified from Minami and Dallenbach, 
1946.) 

Thus it appears that cessation of activity 
immediately after learning will reduce the 
amount of interference and thus improve 
memory performance. 

Some facts remain unexplained if we 
state that all forgetting is due to interpo- 
lated activity following learning. Both 
Figs. 7:13 and 7:14 show a certain amount 
of loss during the first hour or so after 
learning, regardless of activity status. 
Also, it will occur to most students that, if 
forgetting is due to activity, successive 
days of normal action should eliminate 
more and more of the learned material, 
but in fact, it is during the first few days 
that most of the loss occurs. It seems that 
there is something especially significant 
about the period shortly following learning. 

This thought is strengthened by the 
phenomenon of retrograde amnesia. Often 
a blow on the head will cause loss of mem- 
ory for events over a period of time, extend- 
ing back for some hours prior to the acci- 
dent. It is as though certain memory traces 
had not quite “set”—had not quite got 
themselves firmly established in the nervous 
system. The blow causes them to be lost. 


Duncan (1949) proved that it is actually 
the first minute after learning which is 
crucial in this "setting" process. He had 
rats learn a simple avoidance problem. Im- 
mediately after a correct run the rat was 
picked up and given an electroconvulsive 
shock of the kind now used in treating 
psychotics. His results are summarized in 
Fig. 7:15, which shows that, if the electro- 
shock is delayed as much as 5 minutes, rela- 
tively little loss of memory occurs; but 
within the first minute the disruptive effeet 
is great. ; 

Because of these faets (the rapidity of 
loss just after learning, the failure of inter- 
ference to keep piling up, and the effect of. 
Shock), many psychologists hold that there 
are two processes involved in forgetting: the 
effect of activity, which the retroactive inhié 
bition and sleep experiments show so well; 
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FIG. 7:15. Effect of electroshock on retention, Rats 
were trained to run from an electrified grid to avoid 
electric shock, one training trial being given each day. 
At varying times after completion of the trial, they 
were given electroconvulsive cerebral shocks of the 
type used in treating psychotic patients. As the curve 
shows, electroshocks given 1, 4, or 14 hours after the 
learning trial had no effect on memory (scores as 
high as the control group). With intervals of less than 
1 hour, however, the loss in retention is great, and if 
it is less than 1 minute, most of the learning effect is 
wiped out. (From Duncan, 1949.) 


and another process, a kind of solidifying 
of impressions, which endures for only a 
short time. 

The first of these processes is easy to 
understand. We think of the organism, try- 
ing to satisfy motives, trying to perceive 
the environment correctly and deal with it 
adequately. If one object (A) is met, and 
the organism learns how to respond—then 
a rather similar object (B) must be handled 
differently, there will be confusion. The 
sight of either A or B will tend to set off 
both actions; the acts will block each other; 
and it appears to an observer that no learn- 
ing has taken place. According to this view, 
it is not time, but the number of new faces 
and names we have learned, that cause us 
to forget our college chums; not time, but 

Sa mass of new experiences, that causes the 
fading of particular memories. 

As we noted in our analysis of perceiving, 
the principle of segregation is important. An 
object is better perceived if it is sharply 
isolated from other objects. Similarly, 
memories are better maintained if they are 
clearly set apart from others. An incident 
on vacation, in Yellowstone Park, perhaps, 
may be easily recalled years later, while an 
equally vivid occurrence in the home, much 
more recent, has faded. The vacation 
memory is, so to speak, protected against 
interference by being isolated; other events 
do not become confused with it. Thus cues 
for the recall of the incident will always 
lead straight to it; they do not also evoke 
a hundred other memories which block out 
the one for which we are looking. 

An awareness of the principle of inter- 
ference, therefore, leads to practical appli- 
cations such as this: try to isolate impor- 
tant memories and keep them from getting 
confused with similar but less important 
items. In learning names and faces, study 
each one carefully before going on to the 
next, and look for distinctive features in 
each. In studying, avoid having similar 
activities too close together; thus, do not 
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(higher memory score after a delay than at the final 
practice trial) can appear only if learning is less than 
perfect. If one makes a perfect score on the final 
trial, no higher score is possible. If meaningful mate- 
rial is partly learned, a retest after a day or two 
may show better performance than at the close of 
the learning period. The above curves show reminis- 
cence in poetry memorizing. The 100 score is arbi- 
trarily taken as the best performance in the learning 
series. (From Ballard, 1913.) 
study two foreign languages in immediate 
succession. It is a good idea for a young 
couple to “go away” on a honeymoon; the 
memories of this pleasant period will be 
kept apart and can be recalled later when 
domestic frictions may make it seem that 
the marriage has always been unhappy. 

Reminiscence. Let us now consider some 
special phenomena in the field of forgetting. 
One very interesting instance is the phe- 
nomenon called reminiscence. This term is 
used in technical psychology to refer to the 
curious case in which memory is actually 
better, some time after learning, than at the 
point where learning stopped. Thus, sup- 
pose you read a short poem through at this 
time, and immediately try to recall it. An 
hour later you attempt another recall and 
actually give a better performance than 
before. This improvement (where we would 
expect forgetting) has been given the name 
reminiscence. Data from an illustrative 
experiment are shown in Fig. 7:16 (Bal- 
lard, 1913). 

It was once suggested that reminiscence 
was due to rehearsal of the material during 
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the intervening time. Experiments proved 
that this was not correct; rehearsal can be 
prevented and yet reminiscence occurs. 
There are three factors, these experiments 
show, which favor reminiscence. They are: 
(1) use of meaningful material (as com- 
pared with the nonsense material so often 
used for laboratory purposes); (2) incom- 
plete learning (stopping the practice before a 
perfect performance has been achieved); and 
(3) strong motivation to recall the material. 

These three facts lend themselves to the 
following explanation: there is an active 
process of organizing material which goes on 
during learning and may continue after 
learning, especially if the person is inter- 
rupted just before he has grasped all the 
material. Meaningful tasks can be organ- 
ized into a sensible pattern, whereas non- 
sense syllables cannot. And a person with a 
strong desire to remember will probably 
continue, perhaps unconsciously, this or- 
ganizing process. 

This looks like the “closure” phenome- 
non encountered in our discussion of the 
perception of incomplete drawings (page 
221). We noted in that connection that the 
organism does not just take in perceptual 
material; the picture observed is subject to 
changes which will make a “good” pattern, 
The same process would account for remi- 
niscence. One is trying to complete the 
learning task, to get a “good” organization 
of the memory material. Always man is try- 
ing to satisfy his needs, grasp his environ- 
ment, deal effectively with the facts his 
perceptions bring to him. 

The effect of altered environment. 
Learning tends, on many occasions, to be 
specific to a particular environment. Chil- 
dren who can recite their numbers in the 
schoolroom often fail at home; animals 
trained to do a trick in the laboratory some- 
times cannot duplicate it in the home cage. 
Carr (1925) has given an interesting illus- 
tration of this phenomenon in the following 
quotation: 


An individual lived for several years in China 
and laboriously acquired the ability to speak the 
Chinese language. Upon his return to this 
country for a couple of years’ vacation, he found 
to his dismay that his ability to speak and un- 
derstand this language had practic 
appeared by the end of this time. Naturally he 


ly dis- 


expected that a considerable amount of effort 
and time would be required to relearn the 
language, but to his surprise he found that he 
was able to speak the language quite fluently 


upon his return to China.! 


Everything one learns is isolated from 
the total learning situation, but this isola- 
tion is rarely complete. We are aware of 
specifie tasks to be learned, but our sense 
organs are bombarded simultaneously by 
many other stimuli. These other eues be- 
come indirectly or weakly associated with 
the task on which we are focused: if they 
are present at the time of recall, we may 
be helped a great deal. If remembering is 
attempted in a new environment, the 
absence of accustomed cues may hinder 
recall; indeed, stimuli from the new situa- 
tion may evoke competing responses in 
sufficient strength to block memory en- 
tirely. Dulsky (1935) verified the phenome- 
non experimentally by presenting paired 
syllables against one baekground for learn- 
ing, and against another background for 
recall. There was a loss in accuracy as com- 
pared with a group which had the same 
background for both learning and recall. 
Another study (Abernethy, 1940) showed 
that students do less well on examinations 
when moved to a different classroom, or 
when proctored by a different instructor. 
The loss in recall was greatest when both 
room and proctor were changed from the 
original learning combination. 

Incidental learning. Tf, as suggested in 
the preceding paragraphs, one learns not 
only a specific task, but also the task in a 
complex environmental setting, then it seems 


! Carr. (1925), pp. 251-252. Reprinted by per- 
mission of Longmans, Green & Co. 


to follow that we learn a great deal without 
definite motivation. Certainly the students 
were not intentionally associating their 
knowledge with their classroom. And to do 
so would be unadaptive, since skills should 
be available for use elsewhere besides in 
the place where they were acquired. Any 
learning of that kind must have been 
incidental. 

It may be, however, that it would be 
wrong to stress incidental learning as the 
explanation for these memory losses. If we 
set up experiments deliberately to test 
for incidental learning, we get just about 
nothing. An excellent illustration comes 
from the Bell Telephone records, prepared 
to show the effects on sound of screening 
out certain wave frequencies. The same 
speech is played over and over again, with 
minor changes in wave pattern, and the 
students are directed to note the effect of 
these variations in the quality of the sound. 
After 30 repetitions of the speech, the in- 
structor asked the students to write it from 
memory. Not a single one, among 30 stu- 
dents, recalled it correctly, but a speech 
of the same length took only five trials 
when these same subjects were set to 
memorize it. 

These and similar experiments indicate 
that incidental learning, to the extent that 
it exists, is not very important. Then how 
can we explain the loss in memory efficiency 
when the students were changed to a differ- 
ent room? A plausible alternative is that 
any change in the external environment 
may set off certain conflicting responses, 
which interfere with those we desire to re- 
call. The man who learned Chinese returned 
to America, where all kinds of stimuli 
tended to evoke responses in English. When 
he returned to China, these interferences 
disappeared. 

All this is a far cry from the old theory 
that forgetting was just a process of gradual 
atrophy from disuse. No valid data prove 
that disuse, the mere lapse of time, causes 
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any forgetting.' In senility, an individual 
may learn very poorly (cannot recall what 
happened yesterday) but may remember 
childhood incidents 70 years past. Perhaps 
one never really forgets anything. Much, 
and perhaps all, forgetting is merely the 
active process of overlaying prior by later 
learning. This would suggest that, with 
appropriate techniques, we could uncover 
these past, “forgotten” memories. Much 
of the work now being done by clinical 
psychologists involves just that. 


SUMMARY 


This chapter has presented an introduction 
to the problems of learning. Any modifica- 
tion of behavior or perception as a result of 
experience is defined as learning; the asso- 
ciation of one idea with another, or of ideas 
in series, was taken as an important exam- 
ple in terms of which methods and results 
could be discussed. This type of modifica- 
tion by experience occurs throughout life 
but makes up an especially important part 
of formal schooling. 

The environment presents a mass of 
stimuli to the person. The number of asso- 
ciations he might form is infinite. He must 
actively select from this mass in terms of his 
motives and the specific instructions under 
which he is operating. The speed or accuracy 
with which he forms the desired associations 
ean be plotted on a learning curve. 

When associations must be formed in a 
series, two kinds of interaction effect 
develop. Intraserial effects are mostly in- 
hibitory in character; proactive inhibition 
refers to the fact that the earlier part of 
the list interferes with learning the latter 
part; retroactive inhibition refers to the 
fact that the latter portion interferes with 
remembering what was learned in the earlier 
part. Interserial effects occur when two or 

1 This is especially true of emotions. Recondi- 


tioning is the only dependable way to eliminate a 
conditioned fear. 
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more series are learned; in this case either 
facilitation (positive transfer) or inhibition 
(negative transfer) may be obtained, de- 
pending upon the similarity of stimuli and 
responses to be associated. 

Learning is an extension of the perceiving 
process. We define similarity and difference 
of stimuli in terms of how they are per- 
ceived. After learning, the stimulus is per- 
ceived in a new way. Furthermore, some of 
the principles governing perception apply 
to learning, particularly the principle that 
material must be isolated and organized 
into a unit if it is to be recognized and re- 
produced. Interference apparently causes 
most forgetting by interposing conflicting 
responses and preventing the development. 
of an organized pattern of response. 

There is some evidence, however, that 
forgetting depends on a process other than 


Recommended Readings! 


the presence of interference. It is possible 
that the organizing process in learning takes 
time, that associations become stabilized or 
"set" after an experience, and that any 
interference or shock just at this point is 
particularly disruptive of learning. 

The emphasis in this chapter has been 
largely on learning and forgetting as deter- 
mined by the environment, the stimulus 
conditions presented, and the responses 
demanded. This would suggest that learn- 
ing is a passive process of adaptation by the 
organism to its environment. While associa- 
tive learning does fit this picture, it is 
obvious that much learning, especially 
human learning, is more active in character. 
The following chapters will therefore extend 
the scope of this analysis by considering 
more types of learning and more deter- 
minants of learning. 
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CHAPTER 8 


Conditioning 


In the preceding chapter the problem of 
learning was examined in terms of a fairly 
complex type, rote association or serial 
learning. This is a decidedly common and 
important kind of learning activity among 
humans, and a knowledge of its determi- 
nants has considerable practical value. Its 
apparent simplicity was shown to result 
from a complicated interaction of several 
factors. 

For purely scientific purposes, serial 
learning is not the best object of investiga- 
lion. Because it is complex, we cannot al- 
ways isolate the specifie perceptions and 
responses which are becoming organized 
into patterns. Furthermore, the role of 
motivation is obseured in human learning. 
From earliest childhood humans become 
accustomed to the necessity for learning 
new trieks. Even the young child, therefore, 
may conform to instruetions that he mem- 
orize words or copy actions, without any 
obvious motivation being brought into 
play. 

When psychologists attempted to verify 
some of their learning studies on animals, 
the paramount importance of motivation 
immediately came into focus. A well-fed, 
and otherwise unmotivated rat, placed in 
2 maze or puzzle box, lies down and goes to 
sleep. He may explore, but he shows no 
sign of learning. On the other hand, deprive 


him of food for 24 hours, put his food dish 
at the end of the maze, and he quickly 
learns the shortest path to food. 

In the long run, all behavior, either 
human or animal, is homeostatic in charac- 
ter; it seeks reduetion of inner tension. 
This principle is harder to establish in man, 
whose tension systems are most intricate; 
it is easy to demonstrate in animals. Unless 
the rat is motivated—unless some disturb- 
ance of inner equilibrium has oceurred—he 
just does not learn. As he solves the prob- 
lem, he is modified in various ways; he does 
not simply restore his previous equilibrium. 
He perceives objects differently and re- 
sponds in new ways. This is what was 
referred to in earlier chapters as dynamic 
homeostasis; that is, behavior in restoring 
favorable tissue conditions may result in a 
new equilibrium on an entirely different 
level from the old. The point is that animals 
learn (and, within limits, think and solve 
problems) only when some inner equilib- 
rium has been disturbed. Learning is an 
effort to regain the tension-free state. 

A variety of inner tensions can be manip- 
ulated by the experimenter to induce learn- 
ing by animals. Hunger and thirst are easily 
controlled and, to some extent, varied in 
intensity by varying length of deprivation. 
Sex has also been used to motivate animal 
learning. Escape from pain or discomfort 
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FIG. 8:1. Pavlov's apparatus for salivary conditioned reflex. The dog is held within 
limits by a harness, and a suction cup is attached to the fistula from the salivary gland, 
The experimenter can watch through the mirrors, but the dog is effectively shut off from 
any stimuli other than those to be used in the experiment. Visual, auditory, tactual, and 
other stimuli can be applied from the experimenter's booth. The salivary measuring 
device (over experimenter's head) is enlarged in Fig. 8:2. Food is delivered to the dog 
by the food pan on the shaft (in the picture, out of reach and sight of the animal). 
(From Pavlov, 1928, by permission of International Publishers Co.) 


(electric shock, immersion in water) is also 
widely employed. Any of these states can 
set up inner tensions which will energize 
the animal and activity will continue until 
a solution is evolved and the tension is 
reduced. Since the experimenter is not free 
to use such tensions and their reduction in 
studies of humans, we shall now turn to a 
series of animal researches to expand our 
knowledge of the learning process. 

Conditioning as a model. The preceding 
chapter used serial learning, as in memoriz- 
ing a list of items, as a model. Serial learn- 
ing was analyzed, in that connection, into 
associations between perceptions, or be- 
tween perceived stimuli and motor re- 
sponses. If we now look for an animal 
experiment which clearly continues this 
pattern, we find it in the conditioned- 
response experiment. 

The most famous conditioning experi- 
ments are those of Pavlov (1927), the great 
Russian physiologist and psychologist. In 


his work on the digestion of dogs, he found 
that the animals began to secrete gastric 
juices and saliva at the sight of the food 
dish or even when they were brought into 
the laboratory for experimental feeding. 
Following this out, he demonstrated that 
the animals would learn to salivate to a 
bell, a light, a metronome, back scratching, 
and virtually any other known stimulus, 
even a mild electric shock (Fig. 8:1). He 
considered that secretion of saliva when 
food was placed in the mouth must be an 
inherited kind of response, but secretion to 
a bell depended on the conditions to which 
the dog had been subjected. Thus he called 
the first an unconditioned response (UR) 
and the learned reaction a conditioned re- 
sponse (CR). Food then is referred to as the 
unconditioned stimulus (US) and. the bell 
as the conditioned stimulus (CS). 

The course of learning in the typical con- 
ditioning experiment, such as Pavlov's, has 
been considered to follow this pattern: 
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If the:bell is rung and is immediately fol- 
lowed by feeding, the animal soon begins 
to secrete saliva at the sound of the bell. 
We could generalize this by saying that the 
bell has become a signal for food (it is per- 
ceived in a new way), that food is associated 
with the bell, or that the salivary response 
has become conditioned to the bell stimulus. 
Each of these three statements calls atten- 
tion to an aspect of the learning process. 
For the present we want to focus on the 
idea of establishing a new connection be- 
tween a stimulus and a response (the dotted 
line in the above diagram). 

Humans show many examples of learning 
which reduce to the conditioning model. 
The smell of food causes secretion of saliva, 
and a picture of a frightening experience 
readily sets off a heart flutter. Babies will 
automatically open their mouths when 
some object is seen approaching, at least 
when they are hungry. The experienced 
driver slams on his brakes as the light 
flashes red, without stopping to think. 
His reaction is automatic—a conditioned 
response. 

Extinction and recovery. Pavlov quickly 
became convinced that he had hit upon a 
most valuable technique for studying the 
functions of the higher centers of the nery- 
ous system. Learning, after all, is basic to 
all the more complex mental phenomena 
such as thinking, reasoning, imagining, and 
inventing. Pavlov therefore embarked upon 
a lifetime project of research into condition- 
ing phenomena. Supported alike by the 
Czarist and Soviet governments in Russia, 
he and his colleagues accumulated enor- 
mous quantities of data. For our pur- 
poses, it is worth while only to consider 
some general principles of conditioning—or 
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learning—which have evolved from these 
investigations 

In a moderately hungry dog (where feed- 
ing is followed by some degree of tension 
reduction) salivary conditioning proceeds 
fairly rapidly. After a few pairings of the 
CS with food, the CS begins to elicit a flow 
of saliva; and the quantity of secretion to a 
given CS increases, the more often it has 
been presented with food. (An elaborate 
apparatus was devised to measure this 
secretion; see Fig. 8:2.) 

What happens if we ring the bell and give 
no food? The dog has established an expect- 
ancy (so it seems) that the bell will be fol- 
lowed by food. If we now ring the bell and 
do not feed him, he continues to salivate 
for a number of trials, but the quantity 
begins to decline, and eventually he secretes 
no saliva to the sound of the bell. This 
process of learning not to respond is known 
as experimental extinction. The conditioned 
response is said to be extinguished if it is 
repeated numerous times without rein- 
foreement by the unconditioned stimulus, 
so that the CS finally elicits no response. 

Experimental extinction, euriously 
enough, seems less durable than the original 
conditioning. By repeated stimulation we 
ean extinguish a salivary response right 
down to zero today; if the animal is tested 
tomorrow, the conditioned response will be 
manifested once more. Pavlov called this 
spontaneous recovery of the CR.! 

Conditioning, extinction, and spontane- 
ous recovery point to the importance of 
learning as a signaling function. As was 
noted in the chapter on perception, a given 
stimulus comes to be perceived as a cue for 

l'The student will immediately note that this 
“spontaneous recovery" resembles the "'reminis- 
cence" phenomenon described in the preceding 
chapter. Both obviously depend upon some process 
which goes on in the brain after the learning situa- 
tion ends—a kind of adding up of experiences to 
reach a conclusion about the correct way to 
respond. This is not a reasoning process; it is 
entirely unconscious. 
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FIG. 8:2. Measuring device for salivary secretion. Many of Pavlov's conclusions 
depend on precise measurement of the amount of saliva secreted during the 
seconds preceding and following the application of the conditioned stimulus. The 
suction cup (A) is fastened over a fistula in the dog's cheek, removing saliva as 
fast as it is secreted. Number of drops can be determined in the graduated tube 
(B). (From Pavlov, 1927, p. 19, by permission of Oxford University Press.) 


the whole complex situation of which it is a 
key part. In that connection we called 
attention to the role of probability, based 
on personal experience. This principle can 
be helpful in understanding the phenomena 
of conditioning. As the experimenter arbi- 
trarily pairs the bell with the food, he 
builds up a succession of probabilities that 
the CS will be followed by the US. As these 
accumulate, the animal acts as if he expects 
food to follow the bell; but, we might say, 
he hasn’t much confidence in this expect- 
ancy, as he salivates only slightly. With 
more stimulation the probabilities in- 
crease and his response is strengthened 
accordingly. 

Now, if the experimenter starts an extine- 
tion series, he builds up the probability that 
bell will not be followed by food. The dog 
now expects “no food" and his salivation 
declines; when he is, so to speak, absolutely 
certain that no food will appear, secretion 
hits zero. If the experiment now is ad- 
journed until the next day, the animal 
seems to behave in terms of probability 
based on both learning and extinction 


series; i.e., “maybe” the bell signals food, 
hence we observe spontaneous recovery of 
the conditioned response. 

Time relations. Most efficient condition- 
ingis attained if the CS precedes the US by 
a very short time interval, 1 second or less. 
This fits with an interpretation of condi- 
tioning as learning a signal. The signal must 
precede what it signifies, but not by too 
great a time. Humans can establish signal 
functions over long periods, but they make 
use of mechanieal secondary cues such as 
clocks and calendars. Furthermore, the 
attention span of the human is much 
greater than that of any other animal. Thus 
it is not surprising that CS and US must 
be near in time for really efficient learning 
by dogs (cf. Fig. 8:3). Pavlov did report, 
nonetheless, that with many trials he 
could establish CRs with a lapse of as much 
as 30 minutes between CS and US. 

In the analysis of serial learning (in the 
preceding chapter) note was made of the 
possibility that backward associations might 
be established (associating one item to 
another which preceded it in the list). Such 
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FIG. 8:3. Time relations in conditioning. Conditioning is most effective if the CS is applied about 14 to 1 second 
before the US. Most animals can form CRs if the CS is applied as much as 5 minutes before the US; dogs can be 
conditioned to a delay of as long as 30 minutes, but with difficulty. This relationship is shown in (a). There is a 
slight possibility of backward conditioning (CS occurring after US), but most experiments find that it does not 
occur. If CS is applied less than 14 second before US, conditioning is not as efficient. In (b) is shown the rate of 
conditioning when time intervals varying from 0.1 second (100 milliseconds) to 0.4 second (400 milliseconds) 
are used. Learning obviously proceeds at a slower rate with the very short time intervals. Another way to show 
this is in (c), which shows the number of animals giving anticipatory CRs after 60 reinforcements, separated 
according to the time between CS and US. 100 per cent of animals showed CRs in the 0.4-second group, whereas 
about 45 per cent showed CRs in the 0.1-second group. (From Kimble, 1947, pp. 8, 9.) 


a possibility, however, is not to be given 
much weight; if I say “Yankee,” many 
Americans will say “Doodle,” but if I say 
“Doodle,” not many will respond with 
“Yankee.” They are more likely to respond 
with “Pencil” or “Picture.” 

The possibility of backward conditioning 
has also been explored. This would involve 
putting food in the animal’s mouth just 
before the bell rang. Under these conditions, 
most experimenters report, the animal 
never does learn to salivate when the bell is 
rung by itself. The sound cannot signal the 
approach of food if the food got there first. 
The probability “bell will be followed by 
food" remains at zero.! 

So, if we diagram efficiency of condition- 
ing as in Fig. 8:3, we get a curve which 
peaks sharply and drops even more sharply. 

! In the experiment by Hudson (1950) mentioned 
on p. 256, a boldly striped pattern appeared in the 
rat's cage and delivered a shock when the animal 
took the food on it. If, instantly, the lights went 
out and the striped pattern were removed in the 
dark, the rats often failed to establish a fear CR. 
"This indicated that inspection of the pattern after 
the shock was an element in the conditioning 
process for some animals. However, the visceral 
responses to the shock could continue for some 
time; hence it is not certain that backward condi- 
tioning is involved. 


Learning is best when CS precedes US, but 
very slightly; as CS occurs earlier, learning 
is slowed. But if CS follows US by even a 
slight amount, learning seems to drop to 
zero. 


Instrumental Conditioning 


Because Pavlov was dealing with a glandu- 
lar response, he had to measure mostly 
quantity of response and in some cases 
could measure the time delay in responding. 
Many other aspects of the learning activity 
were concealed. Also, since the activity of 
the animal did not decide whether or not 
he would get the food, the process was 
mainly passive (or appeared to be). This 
kind of conditioning experiment can be 
repeated with humans, using the reflex 
response in the iris of the eye and other re- 
sponses of similar character, and the results 
resemble those of Pavlov. This is known as 
the ‘‘classical-conditioning” experiment. 
In recent years more attention has been 
paid to a different experimental model, 
known as instrumental conditioning, in 
which the activity of the animal is more 
important. This experiment was developed 
by another Russian, Bekhterev, who used 
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pain as the inner tension instead of hunger, 
and lifting the foot as the response instead 
of salivary secretion. Thus, he rang a bell, 
then administered a mild electric shock to 
the dog’s paw. With repeated pairings of 
bell (CS) and shock (US), the dog learns 
to lift his paw automatically when he hears 
the bell. The sound now functions as a 
signal of the approach of pain. 

The instrumental-conditioning model has 
been used by many psychologists in their 
explorations of basic principles in learning. 
For that reason it is worth while to give a 
fairly clear and detailed picture of what 
happens in the process. The following de- 
scription from Culler (1938) will serve as 
an illustration of the many varieties of in- 
strumental conditioning experiments. 


. . . When a shock is applied to a wholly naive 
animal, its response will include many of these 
features: quick gasp or yelp, hasty withdrawal of 
the foot, adduction of tail, then whining or 
barking, biting or snapping at nearby objects, 
twisting or jerking, occasional evacuation. The 
whole body seems to be vigorously involved, 
but with little effective result. Now suppose a 
bell be rung just before the shock. After a few 
times we witness a display of behavior (as soon 
as the sound begins) which seems to duplicate 
the actual UR; indeed, so realistic is the animal’s 
performance that I have sometimes been misled 
into thinking that shock was being inadvertently 
applied along with the bell. Never have I seen 
an actor give a more convincing portrayal than 
does the conditioned behavior of some dogs in 
this early stage. Similar observations have 
appeared elsewhere. Jones reports that, in a 
human infant, bell plus shock was administered 3 
times, directly followed by bell alone 5 times. 
The reactions during the last five were ‘“‘indis- 
tinguishable from those elicited by the primary 
stimulus”; indeed the keeper of the protocol, 
who observed each trial with great care, mis- 
takenly assumed from the infant's behavior that 
all 8 trials included shock instead of only the 
first three. In this initial stage, when UR is still 
tentative and diffuse, the CR may indeed give a 
photographie reproduction. Thereafter the two 


diverge, UR and CR, each in accord with its 
own function. Let us first be clear that UR itself 
is not stable and definitive at the start. It alters 
and accommodates until some "optimal" form 
has been attained, though it be hard to define 


just what optimal means, or to tell when the 
optimal is achieved. But in any case, alter a 
dog is often shocked, the same charge applied 
in the same place no longer yields this loose 
and wide-spread activity. It yields rather a 


quick, effective removal of foot, which is then 
slowly replaced. The UR thus means at first, 


readiness for something; the problem being not 
yet clear, the response not yet defined; and so 
the animal reacts in a way suitable to a large 
class of stimuli. But if this improved UR were 
his only recourse, the animal would still be 
foreed to wait in every case for the stimulus to 
arrive before beginning to meet it. The veil of 


the future would hang just before his eyes. 
Nature began long ago to push back the veil. 
Foresight proved to possess high survival value, 
and conditioning is the means by which foresight 
was achieved. Indeed this provision gave the 
distance-receptors most of their value. Neither 
sight nor sound of an approaching enemy is 
intrinsically hurtful; without conditionability, 
these exteroceptors would have lost their phylo- 
genetic significance.! 


Culler’s analysis indicates that classical 
conditioning and instrumental conditioning 
are not two completely separate processes. 
Indeed, we might say that they form a con- 
tinuum. The early conditioned responses al- 
most duplicate the UR, as in Pavlov’s work. 
The later phases, however, show modifica- 
tion of the response, a feature of instru- 
mental conditioning. 

The difference between “classical condi- 
tioning,” as used by Pavlov, and *'instru- 
mental conditioning" lies in whether or not 
the activity of the subject is effective. In 
Culler’s experiment just described, the dog 
avoids shock if he lifts his foot in time. In 
the classical experiment, the unconditioned 


Im 


$ Culler (1938), pp. 135-136. Reprinted by per- 
mission of the American Psychological Association. 


FIG. 8:4, Rat ina Mowrer shuttle box, In this simple device, the two halves of the 
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floor grid are wired separately. The rat must learn that, when the lights go on, 
he must run to the other end of the box (the grid at this end will be electrified in 
a moment). Simple avoidance conditioning of this type is very rapid. It is thus 
convenient to use for the study of other variables. (Courtesy of Dr. O. H. Mowrer.) 


stimulus (food, in Pavlov's setup) appears 
regardless of the dog's response. Shock can 
also be used as the US in a classical condi- 
tioning experiment; Liddell (1942) has 
utilized a wide variety of animals—sheep, 
pigs, rabbits—in an apparatus which makes 
impossible the escape from the shock. He is 
interested in measuring the respiratory, cir- 
culatory, and other changes which become 
conditioned responses in the same way that 
Pavlov studied salivary secretion. 

Mowrer (1940) has devised a simple 
apparatus for instrumental conditioning 
(Fig. 8:4) consisting of an electrified grid 
and a small fence. The CS is given, followed 
by US (shock). If the rat jumps over the 
fence, he escapes the painful stimulus. Con- 
ditioning occurs rapidly and endures for a 
long time. 

It would appear that, where the situation 
makes it possible, animals will always 
attempt to avoid the painful stimulus and 
thus develop an instrumental CR. Curi- 
ously enough, college students do not 


always react thus. We have a standard 
experiment in which the subject learns to 
lift his finger at the sound of a buzzer, to 
avoid shock. Some men simply stiffen the 
shoulder muscles at the sound and absorb 
the shock rather than lift the finger. 
Thus what was intended as a demonstra- 
tion of instrumental conditioning inad- 
vertently turns into an instance of classical 
conditioning. 

Both methods of conditioning are subject 
to the same laws of reinforcement, extinc- 
tion, and recovery. Instrumental condition- 
ing, however, reveals more clearly the initial 
and final stages in the learning process. It 
will be remembered that Pavlov had to pre- 
pare the dog to attend to the food supply. 
In instrumental conditioning, this pre- 
liminary phase is taken care of by the shock 
itself, thus revealing the development of the 
preparatory set. The nice precision of leg 
lifting in the final stages is preceded by 
more awkward efforts; this calls our atten- 
tion to the fact that learning involves 
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FIG. 8:5. A rat in a Skinner box. The Skinner box differs from the Mowrer box in that the rat must learn to press 
a lever, turn a wheel, step on a platform, or make some other movement to obtain food. It is used to establish 
instrumental CRs to a positive goal. In this photograph Dr. Dinsmoor requires the animal to learn a simple bar- 
pressing response. Drum in back of cage automatically records each time the rat presses the bar. (Courtesy of 


Dr. J. A. Dinsmoor.) 


changes in the response, not just attaching 
the response to a new stimulus. We shall 
be examining more instances of such re- 
sponse modifieation when we deal with 
trial-and-error learning in Chap. 9. 
Instrumental conditioning should not be 
considered as limited only to escape from 
pain. It is also possible to use positive 
reward, such as food, in this type of learning 
study. Skinner (1938) devised a box in 
which the animal presses a bar to release a 
pellet of food, which falls into a dish near 
the bar (see Fig. 8:5). Pigeons can be 
taught to peck at specified targets, cats to 
pull strings, etc., by this technique (Fig. 
8:6). Instrumental conditioning has been 
one of the basic experiments through which 
American psychologists have explored the 
variations in the learning process. 


Flexibility of Conditioning 


An examination of Pavlov’s salivary experi- 
ment, or observation of Culler’s dogs after 
they have been thoroughly conditioned, 
might lead to the notion that the condi- 
tioned response was a highly rigid affair in 
which a narrow, specific, localized response 
became attached to a precisely defined stim- 
ulus. This view was held by Pavlov, and by 
many American theorists, for a long time. 
The notion was particularly tempting 
to them because it fitted in well with the 
atomistic tenor of science at the turn of the 
century. In those days physicists were still 
thinking in terms of atoms as specific, 
unchanging units; chemists believed that 
every molecule of a given substance be- 
haved exactly like every other molecule; 
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FIG. 8:6. Pigeons trained to “read.” These pigeons have learned an 
instrumental CR which resembles reading. When the blue light goes 
on, the pigeon pecks at the card labeled Blue and obtains food; simi- 
larly for red, green, and yellow. If only four colors are used, the 
average bird learns in a few days to make the correct responses; but 
adding another color makes the task very difficult. Training was in 
a Skinner box similar to Fig. 8:5, of a size suitable for pigeons. (By 
Life photographer Yale Joel. Copyrigh! Time, Inc.) 


and biologists held that animals inherited a 
large number of inflexible, automatie stimu- 
lus-response connections, so that a given 
external change automatically set off cer- 
iain behavior. 

Stimulus generalization. In the early 
stages of conditioning, the animal responds 
not only to the specific stimulus being used 
in training, but to a whole range of similar 
stimuli. If a musical tone is being used at 
440 cycles, the animal may respond to 
everything from 110 to 1,760 cycles. If a 
buzzer is employed, a bell, a metronome, 
and other intermittent sounds may also 
evoke the response. It might be said, in 
human terms, that the animal has a “vague 


notion" that some kind of sound is the 
signal for him to lift his leg or to reach for 
food or to jump out of the box. More pre- 
cisely, we say that the specific stimulus has 
been generalized so that other stimuli of the 
same class tend to evoke the conditioned 
response. 

The generalization gradient. 1f the animal 
is reacting to stimulus similarity, then we 
would expect that he would respond with 
decreasing frequeney as the test stimulus 
differed more and more from the learning 
stimulus. This has been verified experi- 
mentally. Hovland (1937), working with 
humans, conditioned the galvanic skin 
reflex to a specific musical tone. Then he 
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FIG, 8:7. The generalization gradient. When a CR is 
established to a given stimulus, it will be aroused, in 
lesser strength, by adjacent stimuli in the same sensory 
dimension, In the above curve is shown the conditioned 
GSR to a tone; 1, 2, and 3 represent other tones dif- 
fering in pitch by increasing amounts from the original 
stimulus. Note that, as the difference in stimulus value 
increases, the magnitude of the CR diminishes, If the 
new stimulus is sensed by the organism as completely 
different, there would be no generalization (no CR) 
at all. (From Hovland, 1937, p. 136.) 


tested with a variety of other tones, dif- 
fering by defined amounts from the original 
CS. As Fig. 8:7 shows, he got smaller and 
smaller responses as the test stimulus be- 
came physically less similar to the original 
stimulus. When we speak of a generaliza- 
tion gradient, we mean that there is a scale 
of stimulus similarities and that maximum 
response will occur at the point where the 
training stimulus falls. As test stimuli move 
away, in any direction, from this stimulus, 
the organism responds less vigorously or 
less frequently. 

This is exactly what we reported in the 
preceding chapter on learning of verbal 
materials. In that «connection it was 
pointed out that serial learning is charac- 
terized by positive and negative transfer. 
As long as the response required of the sub- 


ject remains the same, he will show positive 
transfer to similar stimuli. But the amount 
of transfer decreases as the similarity be- 
comes less. This gradient of generalization 
should be related back to the discussion of 
“equivalent stimuli" on page 267. At that 
time the student may have felt that stimu- 
lus equivalence was an all-or-nothing 
affair. Plainly, it is not. All organisms, man 
included, may perceive degrees of similarity, 
and a conditioned response, established to a 


specific stimulus, will be evoked in lesser de- 
gree by a similar but nonidentical stimulus. 

We might draw these sets of experiments 
together in this manner. Whenever « stimu- 
lus affects an organism, a certain expect- 
ancy tends to develop. “This red light 


probably signals food." With repetition, 
the expectancy becomes stronger. Now, if 
we show a pink light, the animal has no pre- 
vious experience but tends to generalize or 
transfer from the other learning: “this is 
similar to red, so maybe this signals food 
too." (We ean demonstrate the occurrence 
of such conscious generalization in humans 
by asking them; but even much of human 
generalizing and transferring behavior is 
unconscious, and of course we make no 
assumptions that the nonverbal animals go 
through such a deliberate process of gen- 
eralizing. It is often easy to demonstrate 
with humans that the generalization devel- 
ops first, unconsciously, and then is verbal- 
ized as in the example.) 

Generalization was shown in Watson’s 
experiments on conditioned fears; when the 
infant learned to fear the white rat (ex- 
pected it to be accompanied by a loud 
noise), this response generalized to a white 
fur muff, a Santa Claus mask, etc. The 
process is also characteristic of the higher 
mental processes; as we shall note in Chap. 
11, inductive reasoning consists largely of 
generalizing from one specific stimulus 
(Newton’s falling apple) to a whole range 
of similar occurrences (mutual attraction 
of masses). 


Differentiation. How, then, does the ani- 
mal reach this level of precise, mechanical 
reproduction of a required response, to one 
specifie stimulus and no other? This de- 
pends on rewarding (reinforcing) responses 
to the specific CS and not reinforcing the 
other, similar stimuli in the series. When 
Pavlov wanted to teach his dogs to secrete 
saliva only to a metronome beat of 50 per 
minute, he simply gave them food whenever 
that beat was sounded, but presented beats 
of 30, 40, 60, and 70 without food. 'The ani- 
mals then began to differentiate the specific 
stimulus which signaled food and ignored 
those which were too fast or too slow. 

All animals have limits to their capacity 
for differentiating stimuli. When the metro- 
nome beats got within 2 or 3 per minute of 
the rewarded stimulus, the dog became, so 
to speak, confused; he could not choose be- 
tween an expectancy of reward and an 
expectancy of nonreward. At this point 
most animals showed a characteristic kind 
of "nervous breakdown” or “experimental 
." Some became wildly excitable, 
barking, biting the harness, urinating, and 
defecating; others went to sleep and ignored 
the stimuli entirely (cf. Chap. 14). Humans 
are also likely to become upset by being 
required to differentiate situations which 
are beyond their eapacity. Thus a child 
may learn that it is all right to be noisy and 
boisterous in one house but not in another; 
if the difference is not clear, he may react 
to a strange house with sulky sullenness or 
with violent hostility. 

Response generalization. We find evi- 
dence of flexibility not only on the stimulus 
side but also in the conditioned response 
itself. The organism often makes other 
responses besides that desired by the experi- 
menter. In Culler’s description (page 282) 
it was noted that the dog, in response to 
shock, moves his whole body, not just the 
leg. Even in later stages of learning he may 
move one of the other limbs instead of that 
being trained. On the whole, however, we 
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note in both humans and animals a tend- 
ency for responses to be rather specific. 

In terms of a functional psychology, this 
makes very good sense. The world of 
stimuli is much richer than the world of 
responses. I am constantly being presented 
with a terrific variety of sights, sounds, 
smells, and contacts, many of which may 
have exactly the same significance in terms 
of homeostasis—that is, a needed goal 
object may be seen, heard, smelled, or 
tasted. Thus, in terms of my basic motiva- 
tion, it is important for me to connect many 
stimuli to a particular response, but it is 
rarely important for me to connect several 
different responses to the same stimulus. 
Indeed, to do so would be inefficient, be- 
cause I would then experience conflict 
when the stimulus appeared, not knowing 
just which response to give. If one can 
write adequately with the right hand, there 
seems little point in developing skill also in 
the left. Thus it is not surprising that we 
have extensive evidence for stimulus gen- 
eralization and only a small amount for 
response generalization. 

It may be significant, however, to note 
that certain kinds of response generaliza- 
tion become phases of human personality. 
It has been found that people who tend 
toward broad, sweeping gestures with their 
hands will, when required to use their legs 
and feet, make similar movements. Persons 
who smile readily tend also to frown and to 
use other facial patterns more often than 
the average. Persons who tend to emphasize 
small, meticulous details in an ink-blot test 
seem also to be fussy about details in their 
work habits.! 

Response variation. In addition to pure 
response generalization with a constant 
stimulus, we have flexibility indicated by 


1 Some psychologists, however, have interpreted 
this kind of observation as evidence of stimulus 
generalization; i.e., the similarity in behavior de- 
rives from “how the person looks at the situation,” 
not just from the response mechanism as such. 
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minor variations in the response to keep 
pace with changes in the stimulus. Consider 
the experiment by Gibson et al. (1932), in 
which the student subject rested his right 
hand on a pair of electrodes. A buzzer was 
sounded, followed by shock through the 
electrodes. The subjects quickly learned to 
withdraw the hand at the sound of the 
buzzer. Now the situation was changed 
so that the left hand rested on the elec- 
trodes. At the first sound of the buzzer, 8 
of the 13 subjects withdrew the left hand. 
Here a new but similar response is given, 
appropriate to the modification of the total 
stimulus situation. 

This experiment is interesting particu- 
larly because it emphasizes, contrary to 
common belief, that most habits are not 
blind and automatic. The habit is usually 
automatic with respect to some motive 
(avoiding pain, in the experiment cited) 
but is not automatic as to form. The person 
builds up an expectancy of some kind with 
regard to the stimulus (that it will hurt, 
that it is good to eat, etc.) and reacts 
automatically to that anticipation, but not 
necessarily with the same muscles. 

Response specificity. We have already 
emphasized that, in the instrumental con- 
ditioning procedure, a massive response 
of struggling against the shock becomes 
sharpened and focalized into a precise paw 
movement. This, of course, resembles much 
complex learning; the beginning typist 
tenses his arms, shoulders, and back, but 
as his skill increases, he uses only finger and 
arm movements. 

What is often overlooked is that the 
classical conditioning experiment also shows 
this. Pavlov spoke of his dogs as giving the 
same response to CS (bell) as to US (meat). 
In fact, they did nothing of the sort. They 
did not engage in chewing and swallowing 
movements. Salivation is an appropriate 
response to anticipation of food; the other 
elements of activity drop out. Thus we can 
say that all conditioning shows this trend 


toward increasing specificity. The response 


pattern changes as irrelevant or inappro- 
priate elements drop out. 
Sensory conditioning. It should follow 


from the foregoing remarks that one could, 
with the conditioning technique, establish 
the expectancy that one stimulus will be 
followed by another, even though no 
muscular response seems to be involved. 
This theory has been verified. Brogden 
(1939), for example, presented a light and 
a bell to dogs for 200 repetitions. Following 
this “preconditioning,” the dog learned a 
CR of lifting the hind leg whenever the 


bell was sounded, to avoid shock. When the 
light was now presented, the dog immedi- 
ately responded with leg flexion, although 


the shock had never been paired with the light. 

This type of experiment can be utilized 
to give rise to hallucinations. Ellson (1941) 
presented a light stimulus along with a 
musical tone which began very faintly, rose 
somewhat in volume, and then faded away. 
After several repetitions, he began delaying 
the onset of the tone for several seconds; 
the subject characteristically reported that 
he heard the sound before it actually was 
produced. Before the end of the experiment 
every subject reported at least one hallu- 
cinatory tone, and some subjects heard 
them almost every time the light was 
flashed. As in the case of Brogden’s dogs, we 
have here an illustration of the light func- 
tioning as a signal for the sound; the person 
claimed that he heard the sound when it 
was not physically present. 

We must now extend still further our 
conceptions of stimulus generalization and 
positive transfer. A response may be given 
to a totally new stimulus, not because the 
stimulus resembles the old one, but because 
of a learned association between the two 
stimuli. In this case we speak of equivalence 
of meaning. For signaling purposes, one 
can replace the other. 

Time interval as stimulus. It is easy to 
think of the CS as a flash of light, the sound 
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FIG. 8:8. Development of response specificity. At first the goat responds 
to shock on the leg by thrashing wildly about; later he makes just the 
minimal movement necessary to avoid the shock. To the bell, which has 
never been paired with shock, he makes no response at all. (Courtesy 
of Dr. H. S. Liddell.) 


of a buzzer, or some such physical change 
in the environment. Somewhat more diffi- 
cult may be the idea that a time interval 
can itself act as a stimulus for a response. 
Pavlov found that, if he rang a bell and, 
exactly 10 minutes later, presented food, 
the dog would learn not to secrete saliva 
immediately after the bell but would 
secrete after 10 minutes (actually, about 
914 minutes, as there seemed to be some 
anticipation). This indicates the adaptive, 


homeostatic functioning of the CNS. If the 
organism is to obtain food or other goal 
objects, it must correctly anticipate and 
be prepared for the object when it appears. 
The bell sets up a process of excitation 
which is maintained, probably by intro- 
organie stimuli sueh as heartbeat, breath- 
ing, or digestive peristalsis, until the 
appropriate moment for responding. 
Higher order conditioning. If a stimulus 
is directly associated with the drive- 
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stimulus (US), such as food or shock, we 
form a primary CR. This process is called 
first-order conditioning. Suppose a dog has 
learned to salivate when a bell is rung. We 
may now pair light with bell but never give 
food with the light. Nevertheless, as the 
light becomes associated with the bell, it 
will evoke saliva. This we call secondary or 
second-order conditioning, because the light 
was never directly conditioned to the food. 

Pavlov and his students also succeeded 
in developing third-order conditioning; in 
the above example, this would mean pairing 
some new stimulus, e.g., scratching the 
skin, with the light. Eventually it could be 
expected that the skin stimulus would 
produce salivation, by the association 
chain: scratch signals light, light signals 
bell, bell signals food. 

Higher order conditioning is extremely 
difficult to set up by this method, and it 
breaks down very readily. The inherent 
difficulty is this: the experiment requires 
that the higher order stimulus never be 
presented with the unconditioned stimulus. 
Thus the animal is faced with this situa- 
tion: bell alone always signals food, but 
light plus bell always equals no food. Any 
smart dog is thus likely to figure out that 
the light is a negative signal, and so he 
inhibits saliva when the light is used. 

What is needed, therefore, is some kind 
of reinforcing agent, to reward the animal 
for giving the higher order CR, or to punish 
him if he fails to do so. Finch and Culler 
(1934) solved this problem by using retrac- 
tion of the leg as the UR and administering 
a shock in the thorax if the animal failed 
to respond to the higher order CS. (Since 
this kind of shock has no relation to lifting 
the leg, we are not dealing here with 
primary conditioning; but we do punish 
the animal if he fails to learn the higher 
order connection.) Under this experimental 
lechnique Finch and Culler were able to 
produce conditionings of the fifth order 
and probably could have gone much higher. 


The kind of process which we call associa- 
tion of ideas in humans can obviously 
extend to considerable distances from the 
original rewarding or punishing experience. 
In psychoanalytic work, for example, one 
may uncover a chain of associations begin- 
ning with a traumatic (painful, frightening) 
experience in childhood, associated with 
the name of the person involved, generaliz- 
ing to other persons with the same name, 
and then to some situation associated with 
this name. For example, a man might trace 
his hostility to religion to a terrifying 
experience in childhood when he was hurt 
by a man named Bishop. Human beings, by 
virtue of their more complex neurological 
organization and the variety of social 
motives which can reinforce learnings, can 
establish much higher order conditionings 
than is possible with other animals. 

Hudgins' study of pupillary condition- 
ing. A striking illustration of this point is 
found in a study of developing voluntary 
control over an involuntary response, the 
pupillary reflex. Hudgins (1933) first asso- 
ciated a bell with a light flashing into the 
subject’s eye; soon, the sound of the bell 
caused contraction of the iris. This training 
required 125 to 225 paired presentations 
of the two stimuli. The subject was then 
instructed to squeeze a dynamometer ; this 
caused the bell to ring and the light to turn 
on. At the instant of exerting pressure, the 
subject was told to repeat the word “con- 
tract.” After some repetitions of this 
procedure, the pupil would contract to 
hand pressure and verbal response, without 
the light. After 200 more trials, it was possi- 
ble to omit the hand response and obtain 
pupillary constrietion to the word. Then 
in suecessive steps this was reduced to a 
whisper and finally the subject could induce 
the pupillary reflex merely by subvocally 
forming the word “contract.” 

In a parallel experiment other subjects 
developed a CR of pupillary dilation to the 
word “relax.” Obviously the specific words 


used are unimportant; nonsense syllables 
could have been just as effective as condi- 
tioned stimuli. Of particular interest, 
however, is the fact that the responses to 
the verbal stimuli showed strong resistance 
lo experimental extinction. As we noted 
above, animal experimentation with higher 
order conditioning has been handicapped 
by the readiness with which extinction 
occurs. Hudgins reported that the CR to 
bell and to light underwent extinction 
fairly readily, but the responses to verbal 
stimuli did not extinguish. . 


Experimental Extinction: Some Problems 


The student may well ask: Is this impor- 
tant? Why be concerned about experimen- 
ial extinetion of CRs anyway? Our answer 
is twofold: (1) Scientific psychology must 
be concerned with all aspects of behavior; 
we assume that everything happens in 
accordance with some harmonizing natural 
principle, if only we ean locate it, and all 
these principles must fit mutually together. 
(2) Extinetion is important because it 
relates to the elimination of behavior 
patterns. This may be very valuable (or 
very unfortunate) in terms of practical 
realities. Children, for example, sometimes 
become conditioned to purely accidental 
situations and would go on forever respond- 
ing to these irrelevant stimuli if extinction 
did not eliminate these nonadaptive CRs. 

We can make progress in our analysis 
of conditioning as a form of human learning 
by closer study of those cases in which the 
OR does not extinguish. A survey of the 
many experiments on conditioning indi- 
cates that extinction fails more often (1) in 
adult human than in children, (2) when the 
CS is verbal rather than sensory, and (3) 
when the subject is conscious of the nature 
of the experiment. In animals, extinction 
fails in the case of instrumental escape from 
shock. (This is easy to understand; the 
animal lifts his leg when CS appears, and 
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consequently he has no way of knowing 
that the grid was not electrified. His ex- 
pectancy of shock continues unchanged. If 
his leg were fastened down, and no shock 
occurred, it may be assumed that extinction 
would follow.) This is also true for humans 
“The burned child dreads the flame.” Once 
he is conditioned to avoid a given stimulus, 
he is not likely to test it and find if it has 
lost its dangerous character. This is the 
basis for many neurotic symptoms. 

Extinction occurs readily to food-rein- 
forced situations of either the classical or 
the instrumental type. The appearance 
of CS leads to anticipation of food; if 
no food is forthcoming, the anticipation 
changes rapidly. Extinction of a CR to 
shock occurs in the classical-type situation 
(where nothing the animal does will suffice 
to avoid the shock). In this case the ex- 
pectancy “no shock" soon replaces the 
anticipation of shock. 

Humans differ from animals in several 
ways. Conditioning of humans is generally 
not so mechanically precise as in nonhuman 
forms. Razran (1933) states that children 
up to about four years of age show CRs 
along the same lines as animals. After 
this age, conditioning becomes unstable, 
appearing and disappearing and varying in 
amount. Most of the experiments he re- 
ported were based on the salivary reflex, 
using candy or some other attractive food 
as the US. Such a stimulus may have more 
reinforeing value for children, thus making 
for stability in response. More important, 
probably, is the attitude taken by the 
adult to the experiment. Adults often 
verbalize to themselves about the situa- 
tion; they try to figure out what the experi- 
menter is doing and how they “ought to" 
respond. Thus, in one series of experiments, 
Razran failed to get extinction with adult 
subjeets. But when he repeated the study, 
misinforming his subjects as to his purpose, 
extinetion occurred promptly. 


Self-instructions, which may include 
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verbal CRs based on many years of prac- 
tice, are very important in such studies. 
Razran found that he could get better CRs 
with his adults by asking them to think 
of eating steak (or some other preferred 
food) than he could obtain by actually 
placing food in the mouth. Salivary secre- 
tion to the thought of food is obviously 
a CR, but it has been practiced so much 
that it serves excellently as a base for new 
conditioning. ! 

Extinction may affect one part of the CR 
and not another. Jones (1930) conditioned 
children to fear a low tone by pairing it 
with shock. When they were tested, the 
children showed both overt fear responses 
and the GSR (electrical change in the 
skin). Extinction of the overt behavior was 
induced by repeated presentation of sound 
without punishment. A month later Jones 
again presented the sound. No overt reac- 
tion occurred, but the GSR was practically 
as strong as it was on the first day. 

Conditioning involuntary responses, In 
the foregoing pages, we have used indis- 
criminately examples of CR formation 
with responses which are under voluntary 
control, such as finger flexion and retraction 
of a limb, and others which cannot be 
directly controlled by the subject, such as 
pupillary change, electrical skin response, 
and salivation. The experimental data 
available suggest that "voluntary" and 
conscious responses are highly flexible; they 
may condition quickly and extinguish just 
as rapidly. Involuntary, unconscious reac- 
tions may condition more slowly (although 
such reactions to pain condition very 
rapidly), but they may resist extinction 
for long periods of time. Thus J ones’s data 
indicated that the children quickly learned 

1 Menzies (1937) found that many of his subjects 
showed constriction of blood vessels in the skin 
upon thinking of ice, wintry Scenes, ete. Adult 
humans are likely to have a wide variety of these 
CRs without being aware of them; this makes the 


task of the experimental psychologist more 
complicated, 


not to be consciously alarmed by the sound, 
but their viscera continued to react to 
the sound as signal of shock. 

Another experiment which may throw 
light on this point is that of Diven (1937). 
Using the ''free-association" experiment 
as a concealing device, Diven pronounced 
stimulus words to his subjects and adminis- 
tered a mild electric shock following certain 
words. On a memory test the shock words 
were forgotten by more subjects than 


forgot neutral words in the list, Five 
minutes later the words were repeated, this 
time with no shock, and the galvanic skin 
response was recorded. To the "shock" 
words, all subjects gave GSRs, and those 
who had forgotten these words showed a 
larger GSR than those who remembered. 
This suggests that the persons whose viscera 
reacted strongly to the shock tended to 


“avoid” the stimulus word by forgetting 
it.' This tendency will be discussed again 
in Chap. 14. 

Involuntary conditioning and social mo- 
tives. This is a good point to look back at 
the problem of social motives for a mo- 
ment. In that discussion it was noted that 
ideational stimuli (thinking of a career as à 
physician, business success, or politieal 
power) might come to evoke tensions 
mobilizing energy for vigorous action. The 
experiments we have just summarized 
show how easily this can happen. 

Tensions relating to biological drives 
involve actual muscular and other re- 
Sponses in the viscera. Stomach walls, 
blood vessels, the adrenals, and other 
involuntary mechanisms participate in- 
timately in these inner tensions. These 
changes can become conditioned to verbal 
stimuli (“I want... ”) as well as to 
actions of parents and other adults. Anxiety 


1 Diven also found that stimulus generalization 
occurred. If the shock stimulus was “barn,” the 
conditioned GSR appeared for a variety of “rural” 
words when they were added to the list for test 
purposes. 
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FIG. 8:9. The conditioned pupillary reflex. The upper curve (A) shows average 
magnitude of the change in size of pupil when conditioned dilation is well estab- 
lished. The lower curve (C) is for conditioned constriction. The line at the top (from 
“CS on" to “CS off") shows the duration of the conditioned stimulus, which was in 
this case a subliminal auditory buzz delivered through earphones. The prompt rise 
and fall of the curves leaves little doubt that this is a genuine CR. The line (B) is the 
average for control readings, when the experimenter pretended to apply the CS 
but in fact did not activate the sound stimulus. (Modified from Baker, 1938, p. 9.) 


and fear of pain become associated with 
thoughts of failure. And, as these experi- 
ments show so clearly, the escape CR does 
not extinguish readily. It may persist for 
years. So, an individual who develops the 
expectation, early in life, that his hope of 
avoiding anxiety rests on economic success, 
may show the same energetic behavior as 
the infant demanding relief from a physical 
pain. Certainly we know that many emo- 
tional disturbing situations set off extreme 
visceral discomfort. 

Subliminal conditioning. Clearly, for 
conditioning to take place, a person need 
not be conscious of the response he gives. 


! Persons discussing, in a therapeutic situation, a 
condition which arouses their anxiety, have been 
found to show marked reactions of the digestive 
system, circulatory system, and other viscera. For 
a further discussion of these phenomena see p. 471. 


Interestingly enough, he can also be condi- 
tioned without being aware of the stimulus. 
Baker (1938) ascertained the auditory 
threshold for his subjects; he then pre- 
sented, by earphones, a buzz which was 
definitely too weak to be consciously 
reported. Simultaneously with this sound, a 
bright light was flashed into the eye. A CR 
of pupillary contraction was quickly estab- 
lished (Fig. 8:9) and was remarkably re- 
sistant to extinction. 

This is the same phenomenon described 
in Chap. 6 as subception. That, it will be 
recalled, was manifest when the individ- 
ual’s perception was affected by stimuli so 
weak—or so blocked off by the attending 
process—that they were not consciously 
noticed. Thus the presence of certain un- 
observed cues caused people to perceive an 
object as near or far away. Similarly, words 
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flashed too rapidly for the person to identify 
them could still set off conditioned visceral 
changes. All these experiments show that 
our brains respond to a multiplicity of 
stimuli which never become conscious. 

Subliminal conditioning probably ac- 
counts for many of our “hunches,” ‘“intui- 
tions,” and other vaguely felt judgments. 
A boy may become conditioned to fine 
shadings of tone in his father’s voice and 
react with anxiety to certain vocal inflec- 
tions. Later, meeting another man, the 
boy feels anxious without knowing why; he 
is unaware of the auditory cues which have 
affected his inner state. 


Physiological Basis of Conditioning 


The neurology of learning is, as a recent 
author puts it, “regretfully obscure.” While 
we know little enough, from the viewpoint 
of professional psychology, about learning 
as behavior, we know even less about learn- 
ing as a process in the nervous system. 

Conditioning and other forms of learning 
normally depend upon processes in the 
cortex of the cerebrum. This can be demon- 
strated by operating to remove specified 
cortical areas after conditioning has taken 
place; if the right area is removed, the CR 
disappears. It is obvious, however, that 
there is a great deal of plasticity here. For 
example, Ades and Raab (1946) established 
an auditory CR in chimpanzees. If they 
removed the temporal cortex on both 
cerebral lobes at the same time, the CR was 
lost. But if they removed the temporal 
area on one side, tests showed that the 
CR persisted; and if they now removed the 
area on the opposite side, the CR still re- 
mained! That is, the function, whatever it 
is, can be shifted about from one group of 
cortical cells to another. 

Association of cortical fields. It has 
been suggested that the essential basis for 
normal learning is the association of two 
or more cortical fields, one representing 


the CS and one the US. Some evidence 
for this comes from the experiments on 
conditioning where a response is impossi- 
ble. Light and Gantt (1936) proved that 
instrumental conditioning can occur when 
the dog cannot move the muscles to be 
conditioned. They crushed the motor roots 
of the spinal nerves leading to the dog’s 
hind leg. A buzzer was paired with shock 
to this leg. The dog, of course, could not 
withdraw the leg; but, when the damaged 
nerves had healed, the buzzer alone now 
produced leg flexion! 

Finch (1938) performed the same experi- 
ment with the salivary reflex. During the 
training sessions he prevented any secretion 
of saliva by giving injections of atropine 
(which paralyzes the gland). But, when the 
CS was given after the effects of the 
atropine wore off, a conditioned salivary 
reflex was observed. 

It has been argued by some psychologists 
that the animals used in these experiments 
used other muscles or glands as substitute 
mechanisms; that some action outside the 
brain is necessary for learning to take 
place. Harlow and Stagner (1933) paralyzed 
all the striped musculature in their animals 
with eurare; they then presented light and 
bell, followed by shock (Fig. 8:10). A condi- 
tioned pupillary reaction was formed, but 
when the curare wore off, no instrumental 
avoidance response to the light or bell was 
found. This suggests that the dogs studied 
by Light and Gantt may have been re- 
sponding with other muscles, and then 
transferred the response to the hind leg 
when the motor nerves regenerated. How- 
ever, psychologists who have repeated the 
Harlow-Stagner experiment find that curare 
depresses cortical activity, so that this 
study cannot be considered as clear proof 
that learning occurs only with some motor 
response. 

On the other side of the question, note 
should be made of the experiment by 
Loucks (1938), in which direct electrical 
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FIG. 8:10. Setup for experiment on learning under complete paralysis. The buzzer, 
bell, and light went on in that order. This was followed by shock delivered through 
the iron grid. In normal animals this resulted in prompt conditioning to leap from the 
grid when the CS went on. Paralyzed animals were kept alive by artificial respiration 
(tube in mouth). After numerous pairings of CS and US, they were restored to normal; 
tests showed that no conditioning had occurred. Later studies indicate that some 
simple conditioning can occur in the paralyzed state. (From Harlow and Stagner, 


1933.) 


stimulation of cortieal fields was utilized. 
An electrical stimulus to a sensory area 
(visual, auditory, or somesthetic) could 
become the CS for a response aroused from 
outside. But it proved impossible to estab- 
lish a CR simply by a direct stimulus to 
the sensory area, followed by one to the 
motor area, The US had to originate else- 
where in the body. 

Majority opinion seems to hold today 
that no response is necessary for condition- 
ing. Mere presentation of the CS in close 
contiguity with the US is said to be suffi- 
cient (cf. sensory conditioning, above). 
This would mean that only sensory mecha- 
nisms and brain are necessary. There is no 
question, on the other hand, that making a 
response speeds up the efficiency of learning 
markedly, 

Conditioning as total organismic func- 
tion. Probably any attempt to pin down 
the formation of a CR to any specific part 
of the nervous system, or to a specific 
stimulus-response connection, is doomed to 
failure. After all, the CR does not constitute 
a case of a specific stimulus setting off a 


specific response. In the early stages of 
learning, as Culler (page 282) and others 
have shown, it is a massive, diffused re- 
sponse to a whole class of stimuli. Rapid 
shifts of attention may result in associating 
many irrelevant stimuli to the response. 
The earliest CR to shock may look very 
much like the UR. But as training con- 
tinues, it becomes different; it has a longer 
latent time, is less intense, and may be less 
stereotyped than the UR. In final form 
it is not a true reflex at all, but a form of 
adaptive behavior fitting the conditions 
of the experiment. 

Conditioning, especially in human beings, 
undoubtedly involves functions of the total 
organism, happening on different levels. 
Experiments have shown that attitudes 
and mental sets can influence the course of 
CR formation. Studies of unconscious 
conditioning and the differential retention 
of overt and autonomie CRs indicate that 
the human can be conditioned on different 
levels at the same time. It may well be that 
conditioning is as complex a form of learn- 
ing as memorizing Greek poetry. 
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Theoretical Analysis of Conditioning 


Let us now see if we can put these various 
aspects of the conditioning experiment 
together into a systematic statement. We 
have found that the three main parameters 
of conditioning are contiguity, frequency, 
and reinforcement. This means: (1) that 
the CS and the US must be presented close 
together in time (contiguity); (2) that the 
presentation usually must be repeated 
several times (frequency); and (8) that 
each presentation must be accompanied or 
followed by the UR (reinforcement). The 
CR is apparently an integrated act involv- 
ing all three parameters. 

One wonders, however, if all are neces- 
sary or of equal importance in the condi- 
tioning process. Pavlov, and other early 
students of conditioning, were impressed 
by the fact that repeated presentations were 
necessary if a salivary CR was to be estab- 
lished. The fact that the CS seemed to take 
on the function of US suggested a process of 
“stimulus switching” or substitution. The 
fact that the dog was motivated by hunger 
was not recognized as being a crucial factor, 
because it could not be directly observed. 
Moreover, the ideational climate of that 
period favored emphasis on frequency and 
stimulus substitution. 

Dashiell (1949), writing primarily from 
Pavlov's research reports, states the prin- 
ciple of conditioning as follows: “If a 
stimulus that is effectively arousing a given 


! Actually, experiments make it clear that rein- 
forcement is not needed on every trial. Very effi- 
cient conditioning takes place if the animal receives 
a food reward (or punishment) after a majority of 
presentations of the CS, so that the probability 
is in favor of reinforcement. (In the case of avoid- 
ance CRs, conditioning occurs even if the punish- 
ment follows the CS less than half the time.) As 
was noted in Chap. 6, we perceive situations in 
terms of their probable implications for tension 
reduetion and homeostasis. Hence, reinforcement 
need not be present every time, but must occur 
often enough to build up this expectancy that it 
will appear. 


response is frequently preceded or accom- 
panied by an ineffective neutral stimulus, 
the latter may itself acquire the power to 
arouse the given response: it becomes a 


substitute stimulus to that response." 
Dashiell notes the inadequacies in the 
statement and formulates another. These 
inadequacies have been brought out in our 
earlier discussions: (1) the response does 
not necessarily remain the same to the new 
as to the prior stimulus; and (2) the func- 
tion of the new stimulus is often not that 
of a substitute, but of a signal, in relation 
to the prior stimulus. (3) Furthermore, the 
definition as stated overemphasizes the role 


of frequency of pairing the two stimuli. 
Stimulus substitution as a key concept 
in conditioning theory was severely weak- 
ened as experiments demonstrated that 
the CR and UR differ in duration, inten- 
sity, and form. The well-established CR 
appears to be an essentially new response, 
although it is possible under special condi- 
tions to get substantial duplications of the 
UR. When graphic records of the progress 
of conditioning are made, as in Fig. 8:11, it 
becomes apparent that the CR is not just 
the old response hitched to a new stimulus. 
The efficiency of frequency as an ex- 
planatory concept has also been thrown 
into question by careful research. Many 
CRs are established after one or only a few 
paired presentations. Obviously at least 
one pairing is the minimum possible, but 
numerous repetitions are not required if 
motivation is strong. On the other hand, if 
motivation is weak, a great number of 
repetitions may produce no conditioning. 
A compromise statement may be that 
frequency offers more opportunities for 
contiguity and reinforcement to establish 
the CR. In decorticated dogs, and in very 
simple organisms such as protozoa, many, 
many presentations are required to estab- 
lish any conditioning. This might mean 
that, in damaged or sluggish organisms, the 
increment per repetition is small; or, that 
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FIG. 8:11. The changes in form of a CR during acquisition. There has been 
a tendency to treat the CR as if it were identical with the UR, simply 
hooked onto a new stimulus. These photographic records prove this to be in- 
correct. Here Rz indicates the flash of the signal light (CS) and Rp is a puff 
of air to the cornea, causing the eyeblink reflex. Note that there is a small 
Rz even on trial 1. However, Rp is much larger and clearly different. 
Record 2 shows that, after some conditioning trials, an anticipatory move- 
ment of the lid (CR) occurs after the light, before the puff. Record 3 shows 
the uneven building up of this conditioned lid reflex, and Record 4 shows 
that the CR has grown to equal in size the original Rp but occurring before 
the puff of air. The distance between light and puff is 0.4 second. (Sketched 


from Hilgard, 1936.) 
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frequency is a low-order or primitive 
principle which shows up only in physio- 
logically simple types of organisms. 

That mere contiguity of CS and US is not 
enough to explain conditioning has been 
emphasized by many psychologists, re- 
cently by Hull (1943) who has stressed the 
role of the consequences of the conditioning 
situation to the organism. Typical effective 
conditioning procedures are those which 
involve motivational tensions, disturbances 
of homeostasis; the animal is kept hungry 
and food is presented in training, or shock 
is used to set up escape tensions. If condi- 
tioning is to occur, the animal must be 
able to achieve tension reduction; he eats 
the food or escapes the pain. According to 
this view, contiguity is actually a matter of 
bringing both US and CS in close proximity 
to the reward, The real explanatory concept 
is reinforcement by the rewarding situa- 
tion. The animal learns CRs which help 
restore homeostasis; he fails to learn if no 
tension reduction is effected. 

This concept, that reinforcement is the 
primary determiner of conditioning, looks 
very neat. It fits with popular thinking, 
since everyone “knows” that we learn to 
seek pleasure and to avoid pain. (Need 
reduction is a less controversial term; argu- 
ments over pleasure and pain have gone on 
for centuries.) It seems clear that, for the 
most part, organisms are compelled by 
tensions to act, and this action must move 
in the direction of decreased tension. Any 
external situation which builds tension will 
be avoided; a situation which reduces ten- 
sion will be sought. 

The concept of tension reduction as the 
reinforcement for CRs works well with the 
appetitive drives such as hunger, thirst, and 
sex. When these tensions are used to 
motivate learning, the reward occurs at 
the end of the response and seems to 
"reinforce" the tendency to do the same 
thing in the future. But we run into an 
anomaly when we try to apply this concept 


directly to escape conditioning. The di- 
lemma has been clearly stated by Hilgard 
(1948): 

If an animal runs down an alley, meets a 


charged grid, and leaps ahead from it to safety, 
the leap is associated with need reduction (pain 


alleviation) so that by striet reinforcement 
theory, the next time the animal should do what 
it last did, only perhaps more intensely. It 
should run down the alley faster, touch the grid 
and take a jump to safety. . . . Rats do not do 


this. They slow up in the alley and try not to 
approach the grid.! 


What is the animal doing? He is avoiding 
the building up of tension, instend of 
blindly going into the shock situati; :; and 
then escaping. In avoidance behay. .r the 
tension reduction takes place bef: e, or 
at the onset, rather than at the term. ation 
of the situation. So the animal d es not 
acquire a CR of stepping on the grid and 
then leaping to safety. 

To salvage the tension-reduction theory, 
it is necessary to posit what is known as an 
intervening variable. In the conditioning 
procedure the intervening variable is based 
on the fact that the CR takes place before 
the UR, therefore, as it were, anticipating 
it. This time lag is cited as proof of the 
anticipatory character of the CR. Different 
psychologists have suggested different in- 
termediate variables which may occur 
during this time interval. The most popular 
one is expectancy; the implication is that 
the organism responds not to the outer 
situation, but to an expectancy of reward 
or of nonreward. Another proposal, by 
Mowrer (1940), is that the intervening 
variable is fear. In the example cited, he 
would say that the total situation set up 
fear tensions; behavior then is determined 
by courses of action which will minimize 
or reduce fear. 

Weaknesses of reinforcement theory. 
It seems unquestionable, from what has 


1 Hilgard (1948), p. 108. Reprinted by per- 
mission of Appleton-Century-Crofts, Inc. 


been presented here, that some form of 
reinforcement is essential to explain some 
forms of conditioning. On the other hand, 
we have such experiments as that of Lid- 
dell, in which the animal cannot escape (no 
tension reduction occurs); the conditioned 
pupillary reflex, in which no apparent 
reward or punishment occurs; the sensory 
preconditioning study by Brogden; and 
the study by Light and Gantt in which the 
dog was paralyzed and incapable of making 
the response which would have reduced 
tension. Such experiments seem to compel 
a recognition of CR formation without 
reinforcement. As a consequence of this 
situation, many psychologists now feel 
compelled to accept a two-factor theory of 
conditioning, although they would prefer 
a neat, one-factor explanation. 

Two-factor theory of conditioning. To 
account adequately for the facts, it becomes 
necessary to separate the conditioned 
response into two phases, which have most 
often been referred to as “conditioning 
proper" and "learning." Conditioning in 
its pure form is best illustrated by the 
classical CR, such as the salivary CR, the 
conditioned pupillary reflex, or Liddell’s 
shock-without-escape technique. When 
Pavlov’s design is followed—that is, a 
neutral stimulus is paired with an uncondi- 
tioned stimulus—an association is formed 
between the two in relation to a common 
response. Thus, in the bell-food situation, 
the dog is conditioned to respond to the 
bell as he would to the sight of food. The 
sound and the sight of food are both re- 
lated to a common response, the act of 
eating. Note, however, that the adaptive 
activity of the animal is not involved. He 
does not actively change his response 
(chewing, swallowing, etc., do not get 
involved in the CR). All that has happened 


1 The presentation here is modeled on that of 
Maier and Schneirla (1942) and Birch and Bitter- 
man (1949). 
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is that an auditory stimulus now substitutes 
for a visual stimulus. 

Instrumental conditioning reveals a signif- 
icantly different state of affairs. Here the 
activity of the organism is a significant 
variable. When the animal hears a bell 
and is shocked on the leg, a vigorous 
response is obtained. At first the bell 
produces this same massive, effortful reac- 
tion. The animal has established a CR, but 
it is a CR in which the sound signals the 
approach of pain, and this leads to tension 
and attempts to escape. Because the dog 
can respond actively, he varies the leg 
response in different ways, until he suc- 
ceeds in avoiding the shock. This response 
variation is probably dependent upon 
shifts of attention. The perfection of this 
avoiding movement is subsequent and sup- 
plementary to conditioning proper; it repre- 
sents variability of behavior and selection 
of that movement which is reinforced, i.e., 
which reduces the tension. 

We might say that pure conditioning 
“happens to" an organism; the animal or 
person is acted upon but plays no active 
role. If I am so conditioned that my knee 
jerks to a flash of red light, or that I expect 
the bell to be followed by shock, this has 
the quality of something from the outside 
imposed upon me. Learning, on the other 
hand, has the form of self-initiated activity 
to reach a goal. The response changes in 
form; indeed, the CR may have no resem- 
blance to the UR (cf. Hilgard's comment 
about the rat which should step on the 
charged grid and jump but actually does 
something quite different). 

The two-factor approach to conditioning 
may help clear up any remaining doubts 
about the difference between “static” and 
“dynamic” homeostasis. In the classical 
conditioning experiment, the bell is fol- 
lowed by food. The bell, having acquired a 
positive valence by association, disturbs 
the equilibrium of the animal, A dormant 
hunger tension is activated. Then the 
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reward (food) is presented and the equilib- 
rium is restored. This process is quite 
mechanical and involves no modification 
of the environment; it resembles strikingly 
the precision of the self-regulatory mecha- 
nisms such as breathing and temperature 
control. However, in pain-escape condition- 
ing, the organism is forced to try different 
variations of the response to attain equilib- 
rium. The method evolved may result in 
a totally new action pattern or in a modi- 
fication of the environment (by going away 
from the pain signal, or by destroying the 
apparent source of the pain). We may say, 
then, that in low-level “pure” conditioning 
(pupillary, salivary, etc.) and in spinal 
animals, homeostasis is of the static type. 
When the organism actively varies its 
behavior ("learning") in quest of a goal, 
homeostasis is dynamic. 

Learning and conditioning in daily life. 
The separation of pure conditioning from 
learning clarifies matters which often be- 
come confused. In daily living we acquire 
many CRs by pure happenstance. We note 
certain uniform stimulus relations, such 
as bells ringing at noon, fire sirens when a 
house is burning, prevailing customs and 
mores of the community, cultural beliefs, 
and prejudices. These we pick up without 
effort or active analysis. We are condi- 
tioned, so to speak, by the molding forces 
of our environment, passive victims of 
external pressures. On the other hand, we 
regularly encounter tension situations about 
which we have to deliberate; we consciously 
consider a variety of responses in order to 
reduce the tension and regain equilibrium. 
The housewife matching expense to income, 
or the businessman solving a production 
problem, are obvious examples. In such 
cases active learning, not passive condition- 
ing, is going on. 

The principle of dominance in condition- 
ing. Conditioning, we repeat, involves the 
whole, integrated organism. One may 
become conditioned on several levels simul- 


taneously. On the sensory level he may 
form an association of bell and shock as 
stimuli having a signal relationship. On 


the response level the CS becomes related 
to a muscular activity. On the feeling and 
emotional level changes also go on, but 
they are often ignored because they are 
invisible. Various experiments, such as 


those using the GSR, show that visceral 
changes condition even more readily than 


most skeletal responses. Modification of 
behavior is most easily observable, but 
conditioning also modifies experience in 
terms of feeling, perceiving, and desiring. 

The strength of these components of 
conditioning will vary with circumstances 
and with the organism. In the adult human 
the dominant effect may be a modification 
of perception, so that the automatic 
response is not observed. Or the response 
may be obvious while the person shows no 
awareness of any change in his behavior. 


Some nervous mannerisms and other ex- 
pressions of personality fall in this category. 

Major importance attaches to the emo- 
tional component in conditioning. This 
phase of the total CR becomes established 
more promptly, endures longer, and exerts 
a more decisive impact upon other be- 
havioral patterns than the perceptual or 
voluntary motor phases. As we have noted 
in the preceding pages, conditioned visceral 
responses such as the GSR may persist 
long after the situation has lost its former 
meaning and become neutral in terms of 
any conscious feeling. This is undoubtedly 
the basis for many seemingly irrational 
human peculiarities, superstitions, and 
prejudices. 

There is another respect in which it is 
most unfortunate that emotional condition- 
ing is dominant over other CRs. Emotions 
are polar in function. They tend toward 
extremes. We have spoken of need satisfac- 
tion and need frustration, and their corre- 
lated feelings of pleasantness and unpleas- 
antness. Muenzinger has pointed out that 


most emotions are polarized in pairs, 
as love-hate, fear-courage, despair-hope, 
doubt-confidence, and elation-depression. 
Physiologically we find a basis for this 
polarity in the polar functions of the ANS, 
where the sympathetic and parasympathe- 
tic segments are antagonistic (page 77). 
These systems tend to go off on an all-or- 
nothing basis; it is diffieult to grade the 
response according to the seriousness of the 
situation.! Thus people, especially in child- 
hood but often in later years, tend to over- 
react to emotionally toned situations. 
Recognizing the threat from a given direc- 
tion, they go too far in the opposite. 

It may be that in the ANS we have a 
physical basis for the polarity of good and 
bad which only too often dominates human 
thinking. Judgments are too commonly in 
terms of black or white, rather than in 
shades of gray. In social situations, **our" 
side is all good, “their” side is all bad. 
Such a behavioral mechanism makes for 
errors in judgment and failures of adaptive 
behavior. We must learn to differentiate, 
to accept the fact that reality is not polar- 
ized, that individuals and nations are both 
good and bad. The dominance of condi- 
tioned emotions makes this kind of learning 
extraordinarily difficult and makes us easy 
victims of distorted propaganda. 


Limitations of the Concept of Conditioning 


The student, reading the preceding pages 
perhaps too rapidly, and under pressure, 
may have come to the conclusion that we 
propose to explain all forms of learning as 
conditioning. Let us make it clear that we 


1 The real basis for discriminating as to the 
importance or degree of danger in a situation is 
found in our perception of it. These perceptions 
depend upon cortical processes, whereas the emo- 
tional response is largely subcortical, and in fact, 
the ANS is mostly independent of cortical control. 
You can readily verify this by attempting volun- 
tarily to slow down your heart rate when you are 
excited, frightened, or angry. 
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do not wish to extend the term so far. Many 
laymen have overgeneralized the concept, 
and a few psychologists have aided and 
abetted this confusion. Sometimes it is 
said that one's ideas on a certain topic are 
determined by conditioning, when what is 
really meant is that one recalls certain 
memories or impressions. The idea of a bull 
may well be due to conditioning, especially 
if I suddenly find myself in the presence 
of one in an open field and take to my heels. 
But a bull as an idea, in or out of the pen, 
may serve as a topie suggesting all sorts of 
ideas, in or out of the pen, or in a china 
closet. In these examples we have learning 
both by conditioning and by association. 
In conditioning we learn to equate one 
stimulus with another; by association we 
recognize the stimulus and relate it to the 
varying contexts in which it has been 
experienced. Another example: a young 
man says he has been “conditioned to be 
studious." This would be true if he meant 
that certain hours of the day, or a certain 
room and desk, tend to set off studious 
behavior; but if he is referring to his long- 
range goal to become a doctor, then his 
studying is controlled by a motive or value 
which can override most specific CRs. 

Of course some aspects of complex be- 
havior justify this generalized usage of the 
term conditioning. In the process of becom- 
ing socialized, the child passively acquires 
habits of conformity to social norms. Why 
does the fork go to the left of the plate? 
Why can’t we eat with our fingers? So much 
of our social behavior is completely nonra- 
tional acceptance of arbitrary standards. 
Because intelligence cannot be applied to 
the problem, the child can learn only by 
conditioning. 

Much of language actually must be 
learned on this level. There is nothing about 
the word “cat” that resembles the animal. 
The child learns an arbitrary association 
of sound and object, just as the dog learned 
that the bell signaled the approach of food. 
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“See what | mean? Every time | snap this switch, 
his feet go up." 


FIG. 8:12. Much of our day-to-day learning takes 
the form of conditioning. (Courtesy of Burr Shafer and 
the Curtis Publishing Co.) 


Most foreign equivalents are aequired in 
a similar mechanical way. Why should 
"black" become “noir” in French? One 
simply establishes automatie responses by 
which the two words are interchangeable; 
or, on the receiving side, they become 
substitute stimuli for each other. 

Much of psychopathology, the realm of 
abnormal behavior, involves conditioned 
emotions. Bagby reports a case of a girl 
with an intense fear of running water—so 
strong she could not even draw her own 
bath water. It was traced to a single 
traumatic experience with a waterfall in 
her early childhood. People come to psy- 
chiatrists and clinical psychologists with 
phobias for knives, elevators, girls with 
red hair, men with curly hair, telephones, 
and a thousand other oddities. In most 
instances these phobias can be traced to 
some violently frightening or threatening 
situation in which that particular element 
played the part of a conditioning stimulus, 
although it was a minor, almost irrelevant, 
factor in a logical sense. Conditioning does, 


consequently, play a large role in patterning 
our day-to-day behavior. 


The Principle of Conditioning in Terms of 
Two-factor Theory 


On page 296 we stated the principle of 
conditioning as stimulus substitution. This 
statement holds quite well for what we have 
identified as “pure” or classical condition- 
ing. It is particularly accurate for those 


instances in which homeostasis is served 
by the original response, as in the case of 
the salivary reflex. It is, of course, increas- 
ingly inadequate as we go up the scale of 
complexity of response and of the animal 


kingdom. A new factor enters; the CS no 
longer functions as a true substitute for 
the US, and instead functions as signal. 
Thus, in rewriting his definition of 
conditioning, Dashiell developed this 
formulation: 


If an indifferent, neutral stimulus is presented 
one or more times along with or just before an 
adequate stimulus to which the organism is 
responding in an appropriate way, the neutral 
stimulus may aequire poteney to arouse much 
the same kind of appropriate behavior. It thus 
becomes a signal standing for the original 
stimulus.! 


Now we have to clarify the principle 
emphasizing the learning, or final, phase 
of the CR, in which the organism changes 
the substitute response to adapt more 
adequately to the situation. Instrumental 
shock-escape conditioning offers the best 
example. From it we derive the following 
formal statement: 

When the conditioned response encounters 
frustration, tension-arousing stimuli or fail- 
ure of need reduction, the response is modified 
or replaced by a mew conditioned response 
which leads to tension reduction. Selection 
and modifieation tend to continue until 


!Dashiell (1949), p. 423. Reprinted by per- 
mission of Houghton Mifflin Company. 


maximum tension reduction has been 
achieved. 


Conditioning and Symbolic Learning in 
Humans 


We have noted that conditioning gives an 
excellent paradigm for human learning in 
ial situations, where norms of behavior 
are established in terms of “what is done, 
or not done" and evaluated in terms of good 
and bad. Such dichotomized situations fit 
the CR pattern nicely because, as was 
noted above, pure conditioning is built 
around the oecurrence or nonoceurrence 
of a response. The dog either salivates or he 
does not. The iris either contracts or fails 
to do so. The baby is either frightened or 
undisturbed by the white rat. 

It is possible to set up human learning 
experiments in such a way as to duplicate 
the conditioning technique. Thorndike 
(1935) has reported extensive studies with 
humans on this level. The title of his book, 
The Psychology of Wants, Interests and 
Attitudes, indicates the fact that he was 
concerned especially with conditioning 
tensions (or some dynamic inner state) to 
symbolic stimuli. 

The method could be summarized by 
saying that Thorndike induced the subject 
to give a random response to a stimulus, 
and then either “rewarded” this response 
by saying “right” or “punished” it by 
saying “wrong.” Inasmuch as the subjects 
were adults on work relief, and they stood 
to gain or lose money by these rewards and 
punishments, there seems no question that 
real visceral tensions were aroused. By an 
ingenious system of varying the distribu- 
tion of rewards and punishments, Thorn- 
dike was able to demonstrate formation of 
unconscious associations, the establish- 
ment of bias, and similar phenomena. 

The experimenter read a word, and the 
subject responded with a number at ran- 
dom, between 1 and 6, or 1 and 10, for 
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varying experiments. The response was 
labeled right or wrong according to a 
prearranged pattern. The pace of the 
experiment was such that memorizing as we 
considered it in Chap. 7 was impossible. 
'Thus we have a situation closely resembling 
classical conditioning, in that the subjects 
own activity is virtually excluded as a 
factor. 

This description will be made clearer by 
an example. Here is part of a series of 40 
words, to each of which the subject gave a 
number between 1 and 10. Numbers marked 
C are those which were called “right.” 


Trial 1 | Trial 2 | Trial 3 | Trial 4 
| 


Chorus. . 
Dally.. 
Dazzle... 
Deduce 
Early.. d 
ERORE o Jehan: 


x a 
Q2 o4 Q ot o Or wh 


a 
o6 0 -1o00 2 m9» 


Tp monouooo 
TP eov — o O00 t r2 


aa 
QQ 


Thorndike’s logic is simple. The word 
“right” is a reward because it signals a 
money bonus; the word “wrong” is simi- 
larly a punishment. If the subject gives 
increasingly more “right” responses on 
successive trials, that would mean that 
reward fixes connections or enhances learn- 
ing. Since the subject must respond rapidly 
and goes through many series in a short 
time, the conditions are not favorable for 
association learning. Sometimes a correct 
number will be given by chance; but since 
the chance probabilities are measurable, 
the effectiveness of reward can be deter- 
mined. Thus, in an experiment using six 
numbers, the chance success ratio is 16.7 
per cent. As the preceding table shows, 
there is a tendency for some right responses 
to be learned and reproduced. For “early” 
the correct number is repeated every time 
after it was hit on the second trial; for 
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TABLE 8:1. Effect of Verbal Rewards and Pun- 
ishments in Learning Verbal Connections 
(From Thorndike, 1935) 


Strengthening 
in per cent 

One rewarded first occurrence... .. 26.9 
One punished first occurrence... .. 5.8 
Two consecutive occurrences (re- 

Warded etc.) Meine ete te 64.4 
‘Two consecutive occurrences (pun- 

ished) wr PORA DEPO 16.7 
Two nonconsecutive occurrences 

(reyarded) e ee i 67.4 
Two nonconsecutive occurrences 

(punished) ce")... itanta CA es 12.3 


"effort" the correct number is repeated 
after being discovered on the third trial. 

Thorndike’s original formulation of the 
"law of effect" held that satisfying con- 
sequences should strengthen a connection 
or association, and annoying consequences 
should weaken it. His experiments do not 
entirely confirm this. As the following table 
reveals, both ‘satisfying and annoying 
consequences may strengthen a connection; 
however, reward has more reinforcement 
value than punishment. (The table should 
be read as follows: if a particular word- 
number connection occurs once and is 
rewarded, it will in the future oceur 26.9 
per cent oftener than would be expected 
by chance.) 

It should be remembered that a wide 
range of stimulus-response connections are 
available to the subject. In the experiment 
described he could associate the word 
“early” with any number from 1 to 6. 
There is no reason within himself, or in 
these numbers, to make him prefer one 
over another. If his performance, then, 
shows an increase in use of a particular 
word-number combination 64.4 per cent 
above chance, this must be ascribed to 
some factor in the experiment. The experi- 
mental factors are so controlled that only 
reward and punishment vary for these con- 


nections. Thorndike holds, consequently, 
that the effect of a response can influence 
the strength of the stimulus-response 
connection. If the consequences are “good” 
for the organism (reward), we find a marked 
increase in the probability that this re- 
sponse will occur again. 

The data show that punishment also 
strengthens bonds. This is paradoxical, since 
the organism should avoid punishment and 
need frustration. Thorndike concludes that 
reward strengthens connections directly, 
whereas punishment operates indirectly 
by informing the learner that “such and 
such a response, in such and such a situa- 
tion, brings distress." Punishment thus 
emphasizes the response, and the emphasis 
may for a time cause it to be repeated. 

Does the effect of a reward spread to 
nearby responses? Thorndike examined his 
data to see if the occurrence of a reward 
had any effect upon those responses just 
before or just after. Tt. immediately became 
apparent that some spread of reward did 
occur. The punished response immediately 
before or immediately following the re- 
warded R was clearly strengthened some- 
what. Those connections two Steps removed 
were strengthened also, but to a lesser 
degree. The results are shown in Fig. 8:13, 
in whieh a punished response five steps 
away from a rewarded R is taken as show- 
ing zero spread or zero facilitation. 

It is clear from this figure that we have 
here a gradient similar to the gradient of 
positive transfer or stimulus generalization. 
Perhaps what happens is that the subject 
recalls having been rewarded “somewhere 
along here” and therefore repeats his prior 
choices in that portion of the list. This 
resembles the behavior of the dog who got 
food to a tone of 512 cycles and later 
salivates to a tone of 256 more than to 128. 
The situation is perceived as somehow 
Similar to that involving reward. 

With animals learning a maze it has been 
noted that the errors first eliminated (cor- 


reet turns learned) are those nearest the 
food box. This has a marked similarity to 
Thorndike's spread of effect; Hull has 
called it spread of reinforcement. 

The law of effect or reward, according to 
Thorndike, is the main principle of learn- 
ing; and learning is defined as forming 
connections between events. Thorndike’s law 
is similar to Hull’s law of reinforcement 
but is more general. Hull assumes that 
reinforcement must be a physiological need 
reduction, or tension reduction in the case 
of social or acquired motives. Thorndike 
evades the physiological problem, leaving 
it for future research. However, he con- 
siders the law of effect to be a statement of 
universal law: 


The satisfier acts (upon a neighboring con- 
nection) unconsciously and directly, much as 
sunlight acts upon plants, or an electric current 
upon a neighboring current, or the earth upon 
the moon. From a satisfier issues a strengthening 
force which the connections absorb. Which of 
them will absorb it depends on the laws of 
nature, not of logic and teleology.' 


Thorndike’s generalization has not gone 
unquestioned. In learning such as Pavlov's 
CR, or Thorndike’s arbitrary correct- 
response series, the situation is so simple 
reward or reinforcement can scarcely 
be separated from the connection-forming 
phase. However, other factors such as 
contiguity and recency are also operative 
in his experiment. 

The unraveling of these complexities has 
not yet been achieved to the general satis- 
faction of professional psychologists. We 
shall therefore summarize the problem of 
forming stimulus-response connections as 
follows: There seems no question that, when 
biological drives are involved, the process 
of need reduction decisively affects learn- 
ing. In such instances homeostatic adjust- 
ment is more significant than mere con- 
tiguity of stimulus and response. On the 

1 Thorndike (1933), p. 48. Reprinted by per- 
mission, 
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FIG. 8:13. The spread of reward effects from one 
connection to others. In the Thorndike experiment, it 
was demonstrated that saying "right" to a given 
response increases the probability that this same 
response will occur to this stimulus on the next time 
through the series. What is the effect on adjacent 
(wrong) connections? This chart shows that there is a 
slight spread of reinforcement, such that punished 
connections 3 or 4 steps away are still strengthened 
perceptibly by the reward. Such evidence as this 
leads us to hold that reward, not punishment, is the 
decisive factor in the acquisition of new responses. 
(Punishment may sometimes help by inhibiting a wrong 
response which prevents the correct one from appear- 
ing.) (From Thorndike, 1935, p. 34.) 


other hand, it is also clear that, in most of 
the CR experiments, stimulus substitution 
takes place in accordance with the principle 
of contiguity, and need reduction is not 
necessarily involved. The two-factor theory, 
including both these principles, therefore 
seems required. If a single formula is ever 
evolved, it must adequately explain both 
contiguity learning and reward learning. 
Some psychologists have held that the 
CR experiment is not sufficiently compara- 
ble with adult learning activities to merit 
extensive study by psychologists. We can- 
not aecept this position. Conditioning 
represents an accurate paradigm for much 
childhood learning of great significance for 
personality and, indeed, for a considerable 
amount of adult learning. The child is 
largely passive in relation to his environ- 
ment. Especially in infancy, he learns by 
eontiguity and by reward in what must 
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X Substitute 
stimulus 


~ 


~ 
Us... foc R 
FIG. 8:14. Stimulus substitution or classical condition- 
ing. In this type of experiment, the CS becomes a true 
substitute stimulus for the US, and elicits Re in a form 
substantially similar to the original response (salivary 
CR, conditioned GSR, etc.). 


necessarily be a highly arbitrary sequence. 
Cultures are essentially nonrational. No one 
could ever learn by rational analysis why 
he should drive on the right side of the 
street in New York and on the left in Lon- 
don, why he should not go out in the street 
without clothing, why girls and boys must 
use different toilet facilities, and so on. Yet 
the whole foundation of social psychology, 
and the psychology of personality, rests on 
just such learning of arbitrary patterns. A 
child’s fear of the dark or of cats, his 
preference for short, dark women, his 
timidity in the presence of older people 
trace to experiences which closely parallel 
the conditioning experiment. Classical con- 
ditioning represents the constant environ- 
ment molding the plastic human. It is from 
such learning that we get the rigid duplica- 
tion of parents’ personalities by children, 
blind adherence to cultural ideas, and fear 
of cultural differences. It is therefore impor- 
tant for us to analyze the type of learning 
represented by this example. 

Classical conditioning may be character- 
ized as learning imposed from without. A 
considerable amount of adult learning dif- 
fers notably in that the individual is an 
active, selective agent, choosing what he 
will learn. Chapter 9 will deal further with 
this type of learning. 

Diagrammatic representation of condi- 
tioning. It may be helpful to the student to 
represent CR formation diagrammatically. 
Figures 8:14 to 8:16 have been prepared 


to summarize the ideas set forth in the pre- 
ceding pages. They are arranged in order 
to show the temporal sequence of changes 
as conditioning proceeds. 

The first diagram is the ordinary stimulus 
substitution model, corresponding to what 
we have called pure conditioning. In this 
case the CS becomes to all effects a sub- 
stitute for the US, evoking a response 
which differs perhaps in intensity but not 
in form from the response to the US. The 
second diagram shows the shift from stimu- 
lus substitution to the beginnings of adap- 
tive behavior. The CS now takes on the 
character of a signal that the US is ap- 
proaching, and the organism shifts from 


passive awareness of stimuli to actively 
doing something about the stimulus. The 
animal has, in his behavior repertoire, vari- 
ous reactions which might meet the situa- 


tion. Thus, in the escape reaction, he may 
try lifting his foot, arching his back, 
ing the whole body, ete. These possibilities 
are represented by the array of lines, each 


line being one trial response. They corre- 
spond to trial and errors in maze learning. 
As selection occurs, we get the situation in 


the third diagram, where one of these possi- 
bilities has been chosen and the others have 
been eliminated. The line ends at a point 
prior to US, indicating that the adjustive 
process involves anticipation which actually 
prevents US from being received. 

X Signal 


Escape efforts (US R 
5) 2 


FIG. 8:15. Beginnings of instrumental conditioning. If 
the experimental setup permits, and US is a noxious 
stimulus, CS will function as a signal of the approach 
of US. This will set off a series of new responses which 
have the nature of efforts to escape the application 
of US. As long as these efforts are unsuccessful, US 
will appear and R: will follow. 


X Signal 


N (US.) 
Se DM 
es (Ra) 


FIG. 8:16. Perfection of instrumental conditioning. If 
on anticipatory or escape response succeeds in 
avoiding US, it will be selected and perfected, The 
CS now functions as a signal, setting off anticipation 
of US and the escape CR follows, thus avoiding US 
(indicated by parentheses) and the original R}, now 
disappears. 


These three diagrams actually do not 
represent, completely separate phases of a 
process. There is considerable overlap in 
time of phases 1 and 2, and even of 1 and 
3. However, it is convenient to think of 
them as representing successive stages in a 
single process. 

The three diagrams have another value 
for the student of psychology. They empha- 
size a most important point in our under- 
standing of human behavior: that there is 
a continuum from pure conditioning or 
passive learning to pure adjustment or 
active learning. Furthermore, they indicate 
that learning cannot be sharply distin- 
guished from thinking, since thinking con- 
sists of considering various alternatives and 
making a choice. Our analysis of thinking, 
in Chap. 11, will show that thinking is a 
form of learning. 


Eliminating Conditioned Responses 


It is often a matter of great practical impor- 
tance to know how we can eliminate a CR 
once it has been established. The obvious 
illustrations come from unfortunate child- 
hood experiences which establish undesir- 
able emotional responses to inappropriate 
stimuli. However, many other examples 
could be noted. 
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The two-factor formulation of condition- 
ing suggests that both the “substituted 
response" and the ‘“adjustive response" 
may be occurring simultaneously. To 
eliminate the CR, must we change one, the 
other, or both of these? Observation of 
animals indicates that it is easier to modify 
the adjustive response. Similarly, studies 
of breaking habits in humans have shown 
that it is easier to substitute a new move- 
ment for the old than simply to break off 
the habit entirely. Thus chewing gum is 
substituted for smoking, ete. 

What about the visceral CR in an emo- 
tional response? We may teach the person 
how to act, but if he is still upset internally, 
not much progress has been made. Jones 
(1924a, b) examined this problem of elim- 
inating conditioned fears and identified 
several different methods which could be 
tried: the method of disuse, frequent appli- 
cation of the stimulus, ridicule, social imi- 
tation, verbal appeal, and reconditioning. 

Most of these are very unsatisfactory. 
As could be guessed from our comments on 
forgetting (page 271), keeping the child 
from contact with the feared stimulus does 
not weaken the visceral CR. Frequent ap- 
plication does not extinguish such CRs, but 
instead is likely to increase their strength 
(principle of habit, page 50). Ridicule 
simply adds more unpleasant tension and 
so may actually strengthen the fear instead 
of weakening it. Social imitation of children 
without fear is sometimes valuable, but the 
results apparently are undependable. Ver- 
bal appeal has little utility because the 
visceral responses are involuntary and 
hence beyond verbal control. Recondition- 
ing is most effective; it involves a laborious 
process of conditioning the child so that the 
fear stimulus is now a sign of a positive 
valence, usually food. The magnitude of 
the problem is indicated by the fact that it 
is estimated that a fear established in three 
repetitions of the CS and US will require 
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30 combinations of CS with food to elim- 
inate. Furthermore, there is even a little 
danger in this method if reconditioning is 
pressed too rapidly; the child may come to 
fear the food (Fig. 3:15, page 102). 

It is pretty obvious that few situations 
arise, in our normal training of children, 
analogous to reconditioning. Thus condi- 
tionings hostile to animals, to people with 
some physical appearance, to people with 
some group label attached, to social situa- 
tions of specific types may be established 
in early childhood and persist throughout 
life. There may be some modification on an 
intellectual level (^T know that such people 
are not to be feared”) but the fear con- 
tinues on an unconscious level and may 
dominate thought and behavior even if 
unrecognized. 

The conditioned fear is a form of sub- 
stitute stimulus conditioning (red hair is a 
signal for pain). The intellectual awareness 
that redheads are just like other people is a 
form of adaptive learning based on con- 
sideration of alternative responses and 
selection of one which seems justified. 
Learning by stimulus substitution thus 
seems tied up with the all-or-nothing, polar- 
ized emotions (love-hate, desire-fear, etc). 
Adaptive or rational learning requires that 
we get away from these absolutes of good 
and bad; that we recognize variations in 
degree, differences within groups, and so 
on. The polarized, substitute stimulus 
learning seems simpler, more primitive; in 
time of disturbance, the complex rational 
patterns are disrupted and the simple con- 
ditioned emotions dominate behavior. This 
fact is crucial for understanding panic be- 
havior, mob action, and other responses to 
stress situations. 


Recommended Readings! 


SUMMARY 


The typical experiment in learning by asso: 
ciation presented the learner with a series 
of items to be acquired in that order. To 
simplify this procedure and to look for basic 
principles explaining all learning, psycholo- 
gists turned to the conditioning experiment 
with only a pair of stimuli and (presum- 
ably) a single response. 

It has developed that the conditioning 
experiment does not greatly simplify the 
psychological analysis of learning. We have 
found that classical conditioning corre- 
sponds to passive learning—molding of the 
organism by the environment—a close 
approach to what we have called siatie 
homeostasis. Instrumental conditioning, by 
contrast, is an active process by which 
the organism adjusts to environmental 
pressures. 

In both forms of conditioning we ‘ind 
that the CS acquires a signal function, 
reporting to the organism that the Us is 
approaching. Conditioning is thus very 
rapid if US is highly tension arousing; it is 
quite slow if little tension is involved. 

Instrumental conditioning reveals most 
clearly the progress from a massive, diffuse 
muscular response to a precise, limited, 
focal response. However, even classical 
CRs show dropping out of nonessential cle- 
ments in the total response pattern. 

Classical conditioning undoubtedly is the 
process by which most of our prejudices and 
preferences, superstitions and cultural ta- 
boos are established. It builds upon visceral 
elements of emotion and is thus polarized, 
extreme, and resistant to conscious control. 
These facts point to far-reaching implica- 
tions for personality and social psychology. 
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CHAPTER 9 


Problem Solving 


We have now considered two relatively 
simple forms of learning: rote serial learn- 
ing, in which the person more or less 
passively memorizes a series of words or 
ideas presented to him from outside; and 
conditioning, likewise rather passive, in 
which the person is presented with arbi- 
trary paired stimuli, the CS and US. The 
conditions of learning in both such in- 
stances severely limit the person's behavior. 
He has no choice as regards the stimuli to 
which he shall respond; they are set by the 
experimenter (or teacher). Except in in- 
strumental conditioning he has little choice 
as to response, and even here he has only a 
narrow range of possibilities. Thus in these 
simpler forms of learning the organism is 
prevented from using its whole range of 
abilities. 

In the kind of learning to which we now 
turn (problem solving), the operational con- 
ditions allow the subject to select stimuli as 
well as responses. Consider a hungry dog 
in à strange environment. He gets all sorts 
of smells, many of which suggest food. He 
cannot respond to all of them at once. So 
selection of stimuli (attention, perception, 
and discrimination) is essential to problem 
solving. More than anything else, it is this 
emphasis on perceptual analysis of the situa- 
tion which distinguishes complex, problem- 
solving behavior from simple memorizing 
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and conditioning. The immediately suc- 
ceeding pages will clarify this process as a 
background for the experiments on problem 
solving which are the main concern of this 
chapter. 


Learning as Choice Behavior 


In the instrumental conditioning situation, 
the animal had two tasks: to identify sound 
as a signal for shock, and to choose among 
various responses which would minimize 
the tension. A moment’s reflection will indi- 
cate that while perfect learning on the first 
trial may be adaptive as regards signal 
function (learning that the sound is followed 
by shock), it would actually be unadaptive 
to have perfect one-trial learning as regards 
the second phase. Unless a person tries 
several paths, he cannot learn which is the 
“best” for reaching his goal. It is thus an 
advantage, in a quest for survival, to have 
variations in response in a painful situation, 
so that gradual learning can select the*most 
effective method of restoring homeostasis. 
Let us use the term choice point to iden- 
tify those places in the learning process 
where the animal (or human) must choose 
between alternative ways of getting satis- 
faction. At a “choice point,” all the ca- 
pacities of the organism become involved. 
Perception, including vision, hearing, and 


other senses; awareness of different needs; 
memory of past experiences, and other 
inner processes may affect the particular 
response to be made. Responses may be 
improvised (chiefly by combinations of old 
reactions) to try to meet the situation. In 
every problem situation there are many 
responses which could be given, and if it is 
complex, many probably will occur before 
a final selection is made. Final selection 
seems to depend mostly upon success in 
reducing tension, although other factors are 
also operating. 

To the extent that selections made at 
these choice points become permanent—so 
that they are reproduced when the situa- 
tion reappears—learning has occurred. The 
organism has been changed or modified and 
demonstrates it by repeating the correct 
response with greater ease on future occa- 
sions. The selection among responses during 
early trials, however, involves processes 
whieh are ordinarily not called learning. 
Perceiving, discriminating, and thinking 
may be involved, depending on the c i- 
ties of the animal. Learning may be defined 
as ihe process of making permanent this par- 
ticular problem solution. 

In the present chapter we shall be con- 
cerned with learning activities in which the 
initiative is, so to speak, in the hands of 
the learner. The organism is presented with 
a @omplex problem. Some freedom is 
allowed for moving about in order to find 
Significant choice points which lead to a 
goal. This goal is determined by some need, 
as to escape from confinement or to obtain 
food, 

A completely free situation, however, 
would make it difficult for ‘th inquiring 
psychologist tó'observe significant changes 
in behavior. Some environmental limitation 
is therefore imposed. The animal may be 
placed in a puzzle box, a maze, or a dis- 
crimination apparatus so that he can be 
more conveniently and precisely observed. 

Role of motivation. In these problem- 


, 
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solving types of learning tasks, the pre- 
dominant role of motivation at once be- 
comes apparent. When we dealt with 
human rote learning, we could easily ignore 
motivation, because it was concealed. Much 
of human activity is motivated by a gen- 
eralized desire to please others, a desire for 
approval and security. College students 
particularly, the standard guinea pigs of 
psychological experimentation, are moti- 
vated to please their professors by partici- 
pating in such studies. When we deal with 
animals, or when we get outside the routine 
memorizing study of humans, we become 
acutely aware of the basic rule: no learning 
without motivation. 

The typical learning problem in this 
group—at least, the one on which most 
research studies have concentrated—is the 
maze. A white rat is placed in a device 
composed of a series of pathways (Fig. 9:1) 


. and required to learn the correct path from 


start to end. If this animal is placed in the 
maze, well fed and comfortable, he does 
not learn; he goes to sleep. At best, he may 
wander about the alleys with a sublime dis- 
rel for whether they get him closer to 
the goal. However, if he is quite hungry, 
and food is placed in the goal box, we ob- 
serve a different state of affairs. There is an 
active search of the environment, and the 
correct turns at choice points are learned 
rapidly. We shall therefore find it conven- 
ient to characterize this kind of learning as 
goal-directed. Tensions, whether internally 
or externally aroused, press the animal 
toward a goal. Reaching the goal results in 
tension reduction. As in the case of instru- 
mental conditioning, the selection process 
seems to be chiefly one of choosing the par- 
tieular response pattern which achieves 
maximum tension reduction with minimum 
effort. 

Two questions become paramount in the 
study of goal-directed learning. How is the 
goal attained in the first place? And how 
does the solution become a permanent 
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FIG. 9:1. The rat in the maze. For a variety of reasons, the experiment on maze learning by rats has become a 
standard device in psychological research. It lends itself to studies of sensory function, diet, brain operations, 
and other independent variables. This photograph will help visualize the experiment, which will be referred to 
often in this chapter. The starting box is at lower left, food box at upper right. (Lilo Hess, photographer. From 
Three Lions, Inc.) 


acquisition? From the point of view of 
“pure” scientific psychology, these are the 
only important matters to be studied. 
Goal direction. As we have already demon- 
strated, man’s needs and goals are inti- 
mately related. The goal is the reward, the 
need satisfier. It could be called a projec- 
tion of the need in time and space. It would 
be easy to say that the goal exerts a selec- 
tive influence upon learning, but it is much 
more accurate to say that the motive is the 
selective factor. This does not make much 
difference for experimental purposes, since 
we equate the two; that is, we deprive the 
animal of food and then interpret his be- 
havior as food seeking. If various goal 


objects are present and the animal strives 
vigorously to obtain one, we say that this 
stimulus has a positive valence or that it is à 
desired goal. 

What we must avoid, in this analysis, is 
attributing magical qualities to needs and 
goals. The need does not “find its goal" in 
any occult fashion. If an animal;is hungry, 
it seeks stimuli which will end this tension 
(ef. page 39). When the;place is familiar 
and the food location is known from past 
experience, the organism moves efficiently 
toward the goal. But consider the same 
problem in an environment which is com- 
pletely novel to the animal. The behavior 
of the hungry rat is directed toward food, 


ut this fact is not revealed until food is 
obtained and the activity subsides. In 
searching, the rat moves about at random, 
crawling here, climbing there. By accident 
e finds the food. When eating is followed 
by relaxation, we infer that hunger was the 
underlying tension. 

Goal-directed learning is purposeful in 
hat the energy mobilized by some need 
drives the organism into activity. This does 
not imply that the rat is conscious of a 
definite purpose. It only means that he is 
pushed into activity by an inner discom- 
fort. which will not cease until the needed 
object is contacted. Man behaves in a simi- 
ar manner, but often—instead of moving 
about physically—he moves symbolically, 
that is, by picturing certain acts and their 
possible consequences. This process will be 
examined in Chap. 11. 

Permanence of solution. When first taking 
up the problem of learning we offered a 
rather loose definition of learning as acquisi- 
tion of knowledge. This was tightened up 
by stating that learning always involves a 
relatively permanent modification of be- 
havior. The modifications were ascribed to 
the nervous system and were referred to as 
memory traces. 

It must be noted that changes of behavior 
as such are not necessarily instances of 
learning. For instance, when a boy fails to 
impress his girl friend by cave-man tactics, 
he may change and try the candy-and- 
flowers approach. The modification here is 
due to the persistence of tension, but if he 
achieves success and fixes this as a relatively 
permanent feature of his behavior (so that 
it appears in similar future occasions), we 
can say that learning has taken place. Thus 
we now redefine learning as a relatively 
permanent modification of behavior as a con- 
sequence of tension arousal and reduction. 

This definition implies that purpose and 
proficiency become involved in a determina- 
tion of learning. The action must be success- 
ful in terms of goal achievement. This does 
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not mean that human beings always learn 
the optimum method of getting satisfac- 
tions; sometimes, after a series of failures, 
the individual refuses to try for the goal or 
accepts an inefficient, low-level achieve- 
ment. But, in general, we must include in 
our study of human learning the conception 
that it is related to the attainment of a goal. 


The Nature of the Stimulus 


The scientific study of goal-oriented learn- 
ing requires that we examine more closely 
the problem of the perceived situation. 
In seeking tension reduction, the animal 
must study the terrain and the objects 
present. A college student must correctly 
perceive the books, the laboratory equip- 
ment, the objects which must be manipu- 
lated. The significance of this perceptual 
process can be illustrated by the following 
example: 

The two-rope problem. The student is con- 
fronted with two ropes, suspended from the 
ceiling, and is instructed to tie them to- 
gether. The ends of the ropes are about 7 
feet apart, so that the student, holding one, 
cannot reach the other (Fig. 9:2). He is told 
that he can use any of the objects on a 
nearby table. One of these items is a small 
clamp; however, its use as a clamp will not 
be helpful. The efficient solution is to tie the 
clamp on one rope end and set it swinging 
like a pendulum, grasp the other rope, and 
catch the clamp as it swings near. He can 
then tie the two ropes together. From an 
examination of the students who succeed 
and those who fail on this learning task, it 
is clear that perception is a major factor in 
the solution. Those who perceive the ob- 
jects available only in their familiar roles 
(e.g, as a clamp for holding objects to- 
gether) are not successful. It is necessary 
to perceive some object as a pendulum bob 
in order to reach the goal. (For example, 
one student used a pair of shears, another 
a clock, in making the pendulum.) Flexibil- 
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FIG. 9:2. The two-rope problem. This is the kind of complex problem which must 


be employed if we are to let human subjects use the wide variety of responses at 
their command. At the top of the figure are the materials available to the subject; 
at the bottom, the efficient solution. (If others are devised, such as tying more 
cord onto one of those hanging down, or tying one cord to the chair, the subject is 
required to keep searching until he develops the pendulum solution.) (From 


Crafts et al., 1950, p. 413.) 


ity of perception is a key aspect of learning 
to solve problems. 

We have considered in Chap. 6 the dif- 
ference between the physically *real" situ- 
ation and the situation as it is perceived. 
Again we must emphasize that perception 
dominates behavior; it is not physical 
objects, but their perceived qualities, which 
determine our acts. 

Let us examine the application of this 
principle in an experiment. Suppose a rat 
has been trained to expect food when he 
goes to a square, but not when he goes to a 


circle. Further, the square is larger than the 
circle. When the rat is going to the square 
on every trial, we assume that the rat has 
learned to distinguish the square from the 
circle. A check experiment, however, using 
a smaller square, shows that the discrimina- 
tion was really based on size and not on 
form. Because the difference in shape was 
80 obvious to us, we assumed that the rat 
perceived it. Similarly we often assume that 
children see a situation as adults see it, and 
we become quite angry when the child 
fails to distinguish the proper object and 


respond to it. Such an error in the interpre- 
tation of behavior, based on the loose as- 
sumption that facts about the stimulus as 
we know them are determining the subject’s 
response, is a kind of stimulus error. 

To identify and avoid the stimulus error 
in describing animal behavior, we system- 
atically vary the stimulus situation. Thus, 
in the foregoing example, when the circle 
was made distinetly larger than the square, 
the rat went to the circle. This proved that 
size, not form, was the perceived guide for 
the animal; it was the effective stimulus. 

Plainly, in goal-oriented learning, a 
stimulus is adequate only in relation to a 
functioning need. Unless a hunger tension 
is present, the rat will ignore both square 
and circle. If we now reflect back upon our 
studies of conditioning, we realize that the 
same rule held but was unnoticed. A flash 
of light causes contraction of the pupil of 
the eye, because there is a continuing need 
to protect the retina against overstimula- 
tion. A buzzer signaling shock will quickly 
become an effective stimulus, because the 
need to escape pain is always present. 

Since the effective stimulus must be 
related to a functioning need, it is clear 
that we must distinguish two elements in 
the stimulating situation. They might be 
called the inner and outer stimuli, although 
that would not always be precise. We must 
differentiate: (1) the drive stimuli—the 
inner processes, such as stomach cramps, 
sex-gland tension, and so on—which initiate 
activity and persist until equilibrium is 
restored; and (2) the guide stimuli—the 
influences from the external environment 
which the organism selects as signposts 
pointing toward potential need reduction. 

In our earlier discussions of motivation, 
emphasis was placed on the first of these 
conceptions: the inner tensions. However, 
it was noted at that time that the actual 
direction and control of behavior depend 
on external stimuli. The object which 
signals need satisfaction comes to possess a 
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positive valence. The value of the stimulus 
is more or less equivalent to its meaning; 
that is, whether it signals gratification or 
deprivation. However, the term meaning 
carries for most people the idea of logical 
or intellectual significance. We shall there- 
fore use the term sign or cue to indicate 
that an animal can react to a stimulus as 
pointing toward a goal without any neces- 
sary conscious knowledge of its significance. 

If new needs are established, valences 
change. Changes in perception and behavior 
of a group of men on severe semistarvation 
for 6 months illustrate this point. Food and 
food objects obsessed them; strange be- 
havior patterns relating to food became 
regular habits. A man who has been in iso- 
lation for months may perceive the homeli- 
est of women as a beautiful vision, and so 
on. Freud (1904) collected numerous cases 
of slips of the tongue, forgetting significant 
items, accidents of various kinds, as proof 
of man’s tendency to see and act in accord- 
ance with the need of the moment, without 
conscious awareness. 

Similarly, once an activity is in progress, 
the valences and meanings of stimuli tend 
to fit in with that pattern. If I am “set” 
to mail a letter, a mailbox stands out in the 
environment; at other times, it disappears. 
If I undertake a committee assignment, fac- 
tors in my surroundings which relate to 
that task take on new significance. 

Choice points. When we attempt to trace 
the learning process by which man develops 
this way of perceiving his milieu, we find it 
convenient to break up an activity into 
segments. In moving toward a goal 
(whether it is à physical need or just the 
completion of a set task), one encounters 
certain points at which decisions must be 
made. In the maze, the rat must turn right 
or left. A college student must select his 
courses or must decide on studying vs. play. 
The businessman must choose between a 
few sales at high prices, or many sales at 
lower prices (Fig. 9:3). 
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FIG. 9:3, The choice-point situation. In most problem 
solving, the person faces one or more choice points 
at which he must decide upon a course of action. In 
this diagram we have represented the situation in 
which path A leads to pain, discomfort, or danger, 
while path B is relatively safe. The individual must 
learn to perceive the different appearance of the 
two paths and choose accordingly. 


At these choice points, one restructures 
his environment in terms of experience. 
This course appears to lead to the goal; that 
one does not. Or both lead to the goal, but 
one is more difficult and hazardous. The 
acquisition of these specific ways of looking 
at key stimuli is a major phase of learning. 
Thus perceiving and learning are inextrica- 
bly intertwined in this process by which 
man tries to satisfy his needs and desires. 

It is worth while to note at this point 
that the learning which goes on is fre- 
quently wnconscious. Consider the case of 
the blind man who reaches his goal without, 
bumping into the walls and other obstacles. 
As was noted earlier, psychologists once 
believed in a kind of skin sensitivity called 
facial vision and even blind psychologists 
thought they were using such cues. Experi- 
ments, however, proved that auditory 
stimuli were providing the bases for choice. 
It is quite likely that, in choosing our 
friends, teachers, husbands, and wives, we 
react unconsciously to key stimuli without 
ever knowing their nature. 

An easy way of demonstrating the role of 
these unnoticed stimuli was devised by 
Laird (1932). He took four identical pairs 


of silk stockings. One was placed in a box 


without perfume; the others had packages 
perfumed with sachet, a fruity odor, and 
narcissus. Housewives were asked to look 
at the stockings and decide which pair was 
best made, would give best service, and so 
on. None of the housewives mentioned the 


perfume, but only 8 per cent chose the un- 
perfumed hose. About 50 per cent thought 
best service would be given by those carry- 
ing the narcissus perfume, although it is 
most unlikely that any of them—con- 
sciously—believed that perfume had any 
conneetion with service. 

Goal-directed learning and ihe two- 
factor theory. We have suggested that 
“pure” conditioning is completely passive: 
the organism expeets that stimulus A will be 
followed by stimulus B, regardless of his 
actions. Goal-directed learning is of course 
different, in that the organism is actively 
seeking an object or situation. Nevertheless, 
conditioning forms an essential part of the 
process. If the rat goes into a certain path- 
way, he must expect a shock. If I go out in 
the rain, I must expect to get wet. Needless 
to say, if the motivation is strong enough, 
this unpleasant consequence will be ac- 
cepted. Muenzinger and his students found 
that shocking human and animal subjects 
when they made correct choice actually in- 
creased learning efficiency, presumably by 
bringing the choice point more vividly into 
attention. Thus, in instrumental condition- 
ing, one would predict that stimuli which 
signal pain would be avoided, but in goal- 
directed learning, they may function quite 
differently. 

Such a situation obviously means that 
the individual no longer takes the “path of 
least resistance." Goal learning requires 
expenditure of energy in vigorous activity. 
Old habits and ways of perceiving must be 
abandoned. Painful and threatening situa- 
tions must be approached. No one is going 
to do this unless the inner tension is quite 
potent. Under ordinary conditions we pre- 


fer to be lazy, habit-bound, and routinized. 
To break up this comfortable equilibrium 
demands a strong inner need and an exter- 
nal goal perceived as very important (either 
positive or negative). 

This slant on the learning function should 
help us to understand why people go 
blandly on using inefficient techniques as 
citizens in their political behavior, as 
husbands or wives, as employers and as 
workers. Passive conditioning, the expect- 
ancy that X will be followed by Y, accept- 
ance of our fathers’ ideas, habits, and cus- 
these provide an easy guide to 
behavior. Until a real crisis arises, the 
inner tensions are not potent enough to 
compel a restructuring of the field. Often 
the choice points are so far from the final 
punishment (or goal) that it is difficult for 
us to see the connection. Thus the learning 
of habits making for efficient progress— 
material, industrial, or international—is 
seriously hampered. 


toms: 


Experiments on Choice Behavior 


Choice-point behavior is basically a prob- 
lem in perception. When faced with the 
necessity for choosing a path to a goal, it is 
important for the person to know whether 
this is simply a repetition of a situation 
already experienced. In real life it is, of 


! The principle of hierarchy of motives (Chap. 2) 
assures that most of the human race will not lapse 
into complete inactivity when biological drives 
are satisfied. Satiation of these needs weakens 
them, and allows other, socialized or idealized 
impulses some opportunity for expression. Many 
people have strong desires for exploration, for 
prestige, or for achievement which set off problem 
solving and break up routine ways of behaving. 

On the other hand, we should not assume that 
the entire population resembles the psychologists. 
Many people do not develop strong motives 
beyond the biological level; they find themselves 
caught in a mechanized environment which 
punishes exploration and euriosity. The reserva- 
tions made in this footnote do not, therefore, have 
such wide significance as we might wish. 
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course, rare for a situation to be duplicated 
exactly; and, even if it were physically the 
same, it would not be perceived in exactly 
the same way because of changes inside the 
person. Hence the problem becomes one of 
choosing on the basis of an approximate 
identity. This is the same question discussed 
in connection with motivation: when is one 
goal object perceived as equivalent to an- 
other? It is thus important for us to con- 
sider the question: what stimuli will be 
perceived as equivalent? 

Equivalence of stimuli in rats. Before 
considering the phenomenon of choice in 
complex tasks, let us examine an experi- 
ment in which only stimulus equivalence is 
studied. Lashley (1938) required his ani- 
mals to discriminate between two forms by 
jumping to a card for food (Fig. 9:4). If 
the rat jumps to the correct card, it slips 
aside and he gets food. The wrong card is 
locked in place and the rat falls into a net 
(punishment). 

Lashley used a great variety of stimulus 
forms, some of which are illustrated in 
Fig. 9:5. His first finding, as might be 
expected from our discussion of figure and 
ground in perception (see Chap. 6), was 
that the animal readily discriminates a 
card bearing a form (triangle, square, or 
circle) from a black card carrying no design. 
This was the easiest of all discriminations 
tried. Next easiest was differentiation of the 
direction of major axis. Thus horizontal 
lines were easily distinguished from verti- 
cals. A circle proved hard to differentiate 
from a square set level, but if the square 
was rotated 45 degrees (tipped on one 
corner), the choice was easily made. The 
slanting lines evidently have a distinctive 
quality for the animal. But lines with the 
same slant, in opposite directions, are re- 
acted to in the same way; if one card has 
a line angled 45 degrees to the right, and 
the other a line angled 45 degrees to the 
left, discrimination is very difficult for the 
rat. 
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FIG. 9:4, A Lashley-type jumping stand. This stand, 
used by Dr. N. R. F. Maier in his study of conflict and 
frustration, is substantially the same as the Lashley 
apparatus diagramed in Fig. 6:10, page 209. The 
rat must learn to perceive differences in cards A and 
B; jumping to the right card means food, jumping to 
the wrong one means a fall into the net. Behind the 
rat is a compressed-air jet which can be used to 
force jumping when he refuses to choose. (Courtesy of 
Dr. N. R. F. Maier.) 


Distance is also readily discriminated. 
Rats readily learn to choose on the basis of 
the distance of the shape from the dividing 
partition between the cards. If a complex 
pattern is presented, the rat is most likely 
to find some distinctive partial cue and 
utilize that, rather than taking in the whole 
form. This can be tested by systematically 
varying small details within the complex 
pattern. Some changes make no difference; 
some disrupt the entire choice process. 

If we attempt to understand the rat’s 
preference for discriminations in terms of 


direction, distance, and partial aspects of 
shapes, we can find a pretty good explana- 
tion in terms of this animal’s normal en- 
vironment. Living largely underground or 
within human structures, he learns that 
such factors are likely to have survival 
value. For getting food or escaping enemies, 
speedy recognition of such choice cues is 
vital. Complex forms, on the other hand, 
have little or no adaptive significance 
T'ests for equivalence. Lashley's rats were 


first trained to jump to a triangle for food, 
avoiding the cross (which signals punish- 
ment). Later they were tested with a 
variety of figures having progressively less 
resemblance to the original patterns (Fig. 

). If the rat meets the criterion of choos- 
ing the correct figure (as defined b» the 
experimenter) 95 per cent of the tii: . he 


goes on to another pair. Lashley foun’ shat 
his rats successfully transferred to ;'. the 
designs reproduced here, except numbers 
18, 25, and 26. Of these, 18 involves reversal 
of brightness, 25 a coarsely striated ground, 
and 26 a rotation of the figures. We can 
infer that such changes affect the perception 
so drastically that no equivalence is seen. 
Success on the other figures occurs in spite 
of changes in the surrounding context, or 
the figure being “masked in a totally dif- 
ferent pattern.” Incidentally, this experi- 
ment proves that the rat can perceive form 
as such, since form is the only constant in 


. these changing designs. 


Comparison of man, rat, and monkey on 
studies of equivalent stimuli indicates that 
the processes of perception are basically 
similar in all three species. The rat’s form 
vision is probably inferior. However, we 
must not ignore the role of experience and 
attitude. The rat’s small size restricts the 
kinds of observations he can make. It is 
unlikely that he will get above the object 
and look down at it, as ape and child often 
do. Hence rotation may break up his estab- 
lished patterns without similarly affecting 
the higher organisms. 


— e 
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FIG. 9:5. Forms used in Lashley's study of stimulus equivalence. The rats were first trained to choose one of the 
two figures at the top (either triangle, for some animals, or cross, for others). Then they were tested on the 
pairs shown below. The animals showed equivalent behavior (transferred successfully) to all pairs except 18, 
25, and 26, which presumably involved perceptual changes too great for the animal to accept them as equiva- 
lent the training figures. This experiment provides an animal analogue for equivalence of meaning in 
human subjects, In a complex situation, one must learn to approach stimuli approximately the same as those 
experienced earlier and to avoid those perceived as similar to danger signals formerly encountered. (From 


Lashley, 1938.) 


Abstract relationships. Much of man’s 
scientific progress has depended upon his 
ability to perceive similarities of a highly 
abstract character. But even this ability is 
present in the lower animals. Köhler (1938) 
trained hens to peck grain from a light gray 
card and ignore that on a medium gray 
(these were glued down, so that pecking 
was unrewarding). After this habit was 
well established, he presented a new pair 
of cards: the light gray (positive) stimulus 
and a stil lighter gray (transposition 
experiment). Does the hen continue to peck 
at the card which has been a dependable 
source of calories? No; she now pecks per- 
sistently at the new card. How can we 
explain this change? Obviously it shows 
that she is responding to relative brightness, 


not to absolute brightness. The “good” 
card is “lighter than" the other (Fig. 9:6). 
Children also learn this abstraction in re- 
gard to skin color (Horowitz, 1936). The 
process depends on reward and punishment 
by adults. 

Stimulus equivalence and stimulus gen- 
eralization. In a preceding chapter we 
noted that dogs conditioned to salivate to a 
tone of 500 d.v. would also respond to a 
tone of 1,000 d.v. However, they would 
quickly suppress the latter response if the 
1,000 d.v. tones were presented several 
times without food, while the 500 d.v. tone 
always signaled food. This appears to in- 
volve the same basic process as the equiva- 
lent-stimuli experiment, even though the 
latter ordinarily involves pairs of stimuli. 
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FIG. 9:6. The transposition experiment. In this case the chick has been 


trained to get food from the cup on a gray background, avoiding 
the white card. When switched to a new Pair of grays, the original 
medium gray and a darker gray, the chick will go to the darker card, 
indicating a response to the relative brightness, not to the specific 


card. (Lilo Hess, photographer.) 


At first glance we might think that the 
dog was stupid for responding to the 1,000 
d.v. tone, since this is not the exact stimu- 
lus for food. This, however, would be 
another case of the so-called “stimulus 
error.” Because we define the stimulus as a 
tone of given pitch, we assume that the 
dog should do so. Actually, the dog is 
probably responding in terms of “any tone 
signals food”; hence he is behaving intelli- 
gently within the limits of his experience. 
Hither natively or by experience, he is set 
to respond to the stimulus type rather than 
to stimulus attributes (see page 139). By 
rewarding one tone and not another, we 


can compel him to attend to attribute 
(pitch). This is essentially the case with 
the transposition experiment; the animal 
first learns to treat one stimulus as positive 
valence, the other negative. He will then 
respond to new pairs of stimuli in terms, 
not just of the positive valence alone, but 
of the relationship between the two. We 
then get what is called stimulus equivalence. 

In goal-directed learning the stimulating 
conditions are quite complex. This means 
that the animal will find himself faced with 
the necessity for making choices at many 
points. Whether he generalizes from past, 
positive stimuli, or from past negative 


stimuli, or whether he responds to relation- 
ships between pairs of cues, he is making 
use of the stimulus-equivalence-stimulus- 
generalization mechanism to guide his 
actions. 

Significance of stimulus equivalence. 
What is the bearing of all this on everyday, 
adult human behavior? Many answers can 
be pointed out readily. Let us first consider 
the question of goal objects. Suppose an 
accustomed source of satisfaction has dis- 
appeared. The individual must seek a 
substitute. What determines his choice? In 
the light of the foregoing discussion, it 
must be apparent that stimulus equivalence 
is the key. 

First, it seems clear that an object will 
be acceptable which is perceived as physi- 
cally similar to the lost gratification. Foods 
which are "like mama used to make” are 
preferred. The young man, in choosing a 
wife, is also prone to fall in love with young 
women who resemble his mother (as she 
appeared during his childhood, of course). 
People, by and large, evince a preference 
for houses, automobiles, and other objects 
which resemble those associated with 
rewarding experiences. If I have a choice 
between two men who offer me advice, I 
am likely to accept that of the man who 
reminds me of my father (or some other 
man Whose advice has proved trustworthy). 

Secondly, man’s extensive use of lan- 
guage and symbols makes possible the 
reaction to stimulus equivalence on a basis 
of functional similarity. Thus a man may 
not crave to be rocked in his mother’s 
lap, but he may want his wife to ‘‘mother” 
him in other ways. Or, he may wish to have 
the all-protecting arms of his ‘‘mother 
country” around him. Aggression toward 
the father may be expressed as aggression 
toward the employer (a father symbol). 
In Freudian dream analysis it is found that 
long, pointed objects frequently symbolize 
the male sex organ (physical similarity) but 
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that the female sex organ is more often 
represented by a cave, box, or other re- 
ceptacle (functional similarity). 

Man must be guided by his experiences. 
As someone once remarked: “Good judg- 
ment comes from experience, and experi- 
ence—that comes from bad judgment.” As 
we learn that certain cues signal reward 
and others threaten punishment, we must 
be able to transfer these lessons to situa- 
tions which are not exactly identical. This 
is the function of stimulus equivalence in 
guiding behavior. 


The Nature of the Response 


In the foregoing pages we have considered 
the role of the stimulus in goal-directed 
learning. We must now turn our attention 
to a consideration of the modifications in 
response pattern which occur during this 
type of learning. 

Again it may be helpful to draw a dis- 
tinction between this type of learning and 
conditioning. In classical conditioning only 
slight response modification was evident. 
Eyewink, salivary reflex, heart-rate accel- 
eration—these are typical objects of classi- 
eal conditioning. In those instances the 
animal was passive; stimuli acted upon 
him, and he learned to expect stimulus B 
following stimulus A. But the response 
continued with slight modification. 

In instrumental conditioning, on the 
contrary, a substantial amount of response 
modification was observed. The animal 
might develop a totally new pattern (press- 
ing a bar, leaping over a partition, pecking 
at a colored dot). Since such conditioning 
is an active process, and since it must be 
motivated by a definite goal (food, escape 
from pain), this is in fact a simple case of 
goal-directed learning. We shall be con- 
cerned in this chapter with more complex 
instances of learning. The discussion will 
bring out, however, the parallels of in- 
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strumental conditioning and the more 
complicated forms of adaptation to the 
environment in quest of a goal. 

Trial-and-error learning. Psychologists 
have often spoken of “trial-and-error” 
learning, though a more correct term would 
be “trial, error, and success.” This process 
requires that the organism be strongly 
motivated to attain a goal (food when 
hungry, water when thirsty, escape from 
pain or confinement at any time). A second 
requirement is that the problem be difficult 
—not one which can be solved by simple 
perception plus an already: established 
response. Ordinarily, therefore, the learning 
process is gradual, although it may 
show sudden acquisition under suitable 
circumstances. 

A simple example of trial-and-error learn- 
ing is the following incident: 


A daughter of mine lost the key to her bank, 
a small imitation pirate’s chest. She asked me to 
open it. I took a hairpin and poked around in the 
keyhole. After picking more or less at random 
I suddenly got it open. The next time this hap- 
pened sooner. On subsequent occasions all I 
had to do was poke in the upper right corner, 
and after a little fumbling I would get results. 
(Focusing of response.) However, I was not 
aware of precisely how the lock was snapped. 
There was improvement of response—a time 
record would show a typical learning curve. 


Even at the beginning of such a sequence, 
behavior is not entirely haphazard. All the 
efforts are directed toward the goal. But 
there is constant variability of behavior. 
One keeps trying slightly different motions, 
different lines of attack. With a “chance” 
success, one concentrates on this area and 
on the kind of movement which was re- 
warded. Gradually, a fairly efficient way 
of responding will be worked out, even 
without any understanding of why it is 
successful. This is characteristic of many 
skilled factory workers on their jobs and 
of most automobile drivers in handling 
their cars. It is also characteristic of most 


of us in our use of speech and writing. 
Generally we put forth little effort to try 
to analyze and deliberately improve our 
habits. 

Performance of such actions can be 


materially improved if a clearer perception 
of the action-goal relationship is developed. 
Let us finish off the pirate-chest example; 

For a while I was satisfied to open the chest 
after a few fumblings with the hairpin in the 
upper right corner. Each occasion seemed to 
require about the same number of fumblings. 


Apparently I had reached a plateau in the learn- 
ing process. Since the demand to open the lid 
was threatening to become a chore, I decided to 


determine precisely how the lock worked. By 
holding the chest up at an angle under the light, 
I was able to locate the hidden trigger and see 


how it moved. Thereafter, I immediately opened 
the lid without fumbling. The learning curve 
dropped to a new low level, following the 
acquisition of insight or knowledge of the princi- 
ple of the lock. 


Ruger's study on puzzles. Years ago 
Ruger (1910) did a careful laboratory study 
on solution of mechanical puzzles. Some of 
his findings give quantitative records of 
the kind of process sketched above. Most 
of the puzzles were made of wire and 
involved removal of some part of the 
apparatus, such as a ring, star, or heart, 
from the rest. One subject had apparently 
mastered the Star and Crescent puzzle, to 
the extent that after many repeated trials 
the solution time was about constant, His 
progress to this level is shown in the first 
part of Fig. 9:7. At X the subjeet worked 
out a newly discovered aspect of the puzzle, 
using up much time in that trial. Thereafter 
the solution took much less time, and 
variability was reduced. Although Ruger 
had asked his subjects to be alert, so that 
they could give introspective reports as to 
how they learned, the first solutions were 
often completely unexpected. 

Figure 9:8 illustrates the Heart and Bow 
puzzle used by Ruger. Individual differ- 
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FIG. 9:7. Time curve in puzzle solving. The subject was working on the 
Star and Crescent puzzle. He had made considerable progress, but at 
x he noted something about the puzzle, spent a long time studying it, 
and from then on reached a new, superior level of performance. 
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(From Ruger, 1910.) 


ences in solution time on this puzzle were 
great. One of the five subjects took more 
than 3 hours for his first solution; the 
fastest time was less than 6 minutes. Second 
solutions eame much sooner; 6 minutes for 
the slowest, 12 seconds for the fastest. In 
Fig. 9:9 we have reproduced the learning 
curve for subject Mt, whose first solution 
was in less than 6 minutes, and who 
achieved a speed of 4 to 5 seconds. The 
laboratory protocol on this subject is 
typieal of puzzle performance. In the 
beginning there is a chance success after 
first loealizing the pertinent part of the 
puzzle. Thereafter, sharp improvements are 
made with improved "hypotheses" or a 
clearer perception of the twist in the puzzle 
which separates the parts, or improvement 
in techniques of manipulating the wires. 
One of Ruger's findings is that improve- 
ment usually follows an innovation in the 
attack, although sometimes a new variation 
leads to disturbance. The most time-con- 
suming part of the process involves per- 
sistence in wrong solutions. Ruger states 
that about 70 per cent of variations or 
shifts in mode of attack, which usually 
came without premeditation, were con- 
sciously utilized in later trials. Frequently 


his subjects entered a period of no apparent 
improvement, or a plateau. Such plateaus 
were attributed to persistence in using an 
inefficient method for the solution. 

All Ruger’s puzzles were genuine prob- 
lems. None of the subjects solved an un- 
familiar one on sight. The nature of the 
puzzles was such as to invite immediate 
motor manipulation. In all cases, random 


FIG. 9:8. Heart and Bow puzzle. This is one of the 
wire puzzles used by Ruger in his classical study of 
problem solving. Each puzzle requires both percep- 
tual analysis and a definite pattern of movements for 
its solution. (From Ruger, 1910.) 
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FIG. 9:9. Time curve for solving Heart and Bow puzzle. 
Note the rapid Progress in the first four trials, followed 
by a slowing up in the immediately following trials 
while features of the puzzle are analyzed out. Insight 
here occurs in a series of steps, rather than ina single 
trial as in Fig. 9:7. (From Ruger, 1910.) 


twisting and turning of the puzzle played a 
part—and in some a very considerable 
part—in gaining success. There was often 
no improvement in time for several trials. 


Acts which made no change in the situation 
were repeated indefinitely. Such motor 
irrelevancies were due to the fact that the 
solution was only partially grasped. On the 
other hand, many subjects exhibited com- 
plex powers of reasoning, with sudden drops 
in time to new low levels, quick adoption 
of short cuts, and elimination of errors, The 
value of the “variation” in puzzle solving 
varied directly with the precision of analy- 
sis. If perception improved, there was an 
associated improvement in the manipula- 
tion of the puzzle. Drops in time curves 
were coincident with consciously adopted 
modifications rather than unconscious vari- 
ations in approach. 

Puzzle-box experiments with animals. 
The nearest duplicate of Ruger’s studies, 
using animal subjects, is the pioneer work 
by Thorndike (1898). In this research, cats 
(and dogs) were placed in a puzzle box when 
hungry. Food was visible outside. The 
animal had to escape by pulling a loop, 
pressing a button, or pushing against a 
bar. Figure 9:10 shows a similar box. Of the 
animal's activities Thorndike wrote as 
follows: 


When put into the box, the cat would show 
evident signs of discomfort and of an impulse 
to escape from confinement. It tries to squeeze 
through any opening; it claws and bites at the 
bars or wire; it thrusts its paws out through 
any opening and claws at everything it reaches; 
it continues its efforts when it strikes anything 
loose or shaky; it may claw at things within the 
box . . . . The vigor with which it struggles is 
extraordinary. For eight or ten minutes it will 
claw and bite and Squeeze incessantly . . . . 
The cat that is clawing all over the box in her 
impulsive struggle will probably claw the 
string or loop or button so as (accidentally) to 
open the door. And gradually all the other 
non-successful impulses will be stamped out 
and the particular impulse leading to the suc- 
cessful act will be stamped in . . . until, after 
many trials, the cat will, when put in the box, 
immediately claw the button or loop in a defi- 
nite way . . . . Cats would claw at the loop or 


button when the door was open... . Cats 
would claw at the place where the loop had 
been, though none was there. The reaction was 
not to a well-discriminated object, but to a 
vague situation, and any element of the situa- 
tion may arouse the reaction." 


From such observations, and from his 
learning curves (ef. Fig. 9:11) which showed 
gradual, irregular improvement, Thorndike 
argued that animals had little, if any, 
comprehension of what they were doing. 
His monkeys (in a somewhat different 
apparatus) behaved similarly to the cats 

1 Thorndike (1898), pp. 13, 80. Reprinted by 


permission of the American Psychological Associ- 
ation. 


PROBLEM SOLVING 325 


FIG. 9.10. Puzzle box for cats. This puzzle box, used by Dr. M. E. Bunch in a study of the effects of oxygen 
deficit on the learning ability of cats, is modified from one used in Thorndike's original study. The cat must 
learn to tip the pole in the center of the cage; the door opens automatically, and the food reward is in the dish, 
center foreground. The electric timer records automatically the time required for a solution. This cat uses her tail; 
others use paw, head, or body. As noted in the text, a given animal does not stick to a stereotyped movement 
pattern; apparently the animal learns a goal relationship, not a mechanical action. (St. Louis Post-Dispatch, from 


Black Star.) 


and dogs. To Thorndike, random move- 
ments and their selection in terms of 
consequences were the important features 
of animal learning. Once selected, these 
movements persisted ‘‘even when the 
loop was no longer there"—an emphasis 
upon blind, irrational rote learning, similar 
to that described in Chap. 7, or to classical 
conditioning (Chap. 8). 

The problem box, like Ruger's puzzles, 
offers a good device for the study of learning 
behavior, because everything is visible. 
Overt action is required of the subject, and 
the manipulation essential to success can 
easily be observed when it occurs. However, 
the interpretation of puzzle and puzzle-box 
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FIG. 9:11, Learning curves for animal puzzle box, 
This shows the curve of time for a dog to escape from 
a puzzle box somewhat like that shown in Fig. 9:10. 
The gradual and irregular character of the animal's 
Progress was used by Thorndike as an argument for 
pure trial and error, without insight, as the explanation 
of learning; however, as Figs. 9:7 and 9:9 show, similar 
irregularities in human problem solving may accom- 
pany perceptual analysis of the situation, followed by 
insight. (From Thorndike, 1898, p. 33.) 


Studies has not been so easy. Ruger's 
emphasis upon observation of the essential 
features of the puzzle becomes lost in 
Thorndike’s interpretation which stresses 
the role of chance. Watson, following closely 
after Thorndike, published his research 
on maze learning in rats and interpreted 
it as reinforcing Thorndike’s views. Thus 
the trial-and-error conception of goal 
learning became firmly established in 
American psychology. 

Let us restate this view before going into 
the research data and theoretical considera- 
tions which argue against its accuracy. The 
trial-and-error interpretation of learning 
emphasized the motor side of behavior, or 
random movements. From this hit-or-miss 
Sequence, those which “panned out” were 
selected. (Various theories as to how the 
successful act was “stamped in” and the 
errors “stamped out” were proposed.) The 
movements were viewed as being directed 
blindly to the total situation or stimulus 
pattern. The responses were elicited by 
Specific aspects of the stimulus situation, as 
they were encountered, in a more or less 
stereotyped manner. The work on maze 


learning (see below) particularly seemed 
to support the idea that responses were 
made to specific elements of the problem 
in turn and that these responses were then 
linked together in some way: the "chain- 
reflex" theory, closely tied to the trial-and- 
error theory. 

Change from trial-and-error view. While 
there can be no question that response 


modification as described by trial-and- 
error theory does sometimes occur, there 
is general doubt among psychologists 


today that this theory should be accepted 
as a general explanation of learning. Let us 


first consider a repetition of "Thorndike's 
puzzle-box study and see how a different 
report on animal behavior comes out of it. 

Adams (1929) repeated Thorndike’s 
study, using identieal escape mechanisms 
as far as possible. However, his description 
of the cats’ actions differs considerably 
from the original report. His cats did not 
all show the vigorous activity emphasized 
in the Thorndike passage quoted above. 
Most of his animals were calmer: often 
they seemed to spend considerable time 
“looking over” the situation, The first 
solution was usually accidental, but from 


that point on, learning could not be cor- 
rectly described as a “gradual elimination 
of useless movements." When this kind of 
slow improvement occurred, Adams found 
it associated with excitement and inatten- 
tion. The more deliberate and attentive 
animals acquired the correct act in fewer 
repetitions and more abrupily than the more 
excited cats.! 


1 One wonders about such questions as: did both 
groups of cats really show parallel behavior, Thorn- 
dike perceiving what he was set to observe, and 
Adams perceiving what fitted in with his own 
predilections? That this question is not crucial is 
indicated by the fact that, if any cats show the 
behavior deseribed by Adams, the universal appli- 
cability of Thorndike’s trial-and-error conception 
is opened to serious question. Actually, it appears 
that Thorndike discarded cats who seemed lazy 
to him; hence he may have missed the kind of 
solution Adams found most impressive. 


This difference is linked with focusing 
of the cat’s attention and activity near the 
latch. The animal’s behavior was not 
purely random, was not directed by a 
particular simple stimulus, and was not a 
mechanical repetition of the same motor 
act. As Table 9:1 shows, many different 
mov vémanto were used 2s a single cat in 
solving the same puzzle. This suggests 
that the animal is guided by an attempt to 
attack a particular figure within the 
perceptual field (and perhaps, in some 
cases, to modify that perceived figure in a 
specifie direction); but it makes no dif- 
ference whether paw, teeth, or claw is the 
instrument used for this purpose. 

We are likely to find trial and error in 
human learning when a clear perception 
of the field is impossible. Such a situation 
is present in complex tasks such as typing 
or piano playing; or where part of the 
situation is concealed, as in driving a car. 
Clashing of gears, for example, used to be 
'iminated only by trial and error because 
few people could perceive the (hidden) 
relationship between speed of car and speed 
of engine. Ruger’s puzzles were of such a 
character that it was difficult to perceive 
the significant figure; it was “lost” and 
became part of the ground (cf. page 233, 
illustrating how a simple figure can dis- 
appear into a more complex pattern). Many 
X^ these trials must be interpreted as 
efforts to rearrange the stimulus pattern 
so that a clear figure can be brought into 
focus. 

It may well be that some kinds of human 
learning must necessarily be rote, mechan- 
ical, trial-and-error activity. But we now 
have an overwhelming mass of data to 
indicate the superiority of clear perception 
of the essential relationships. In factory 
training, for example, it is now known to be 
efficient to give the new worker a trip 
around the factory and a chance to observe 
how his job fits into the total product. 
Effective performance on his isolated part 
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TABLE 9:1. Different Methods of Escape Used 
by Ace 
(From Adams, 1929) 


Number of 
Method times used 
By pulling string with teeth.......... 8 
By pulling string with paw.. Es 4 
By pulling loop with paw............ 4 
By pulling pulley, or string on pulley, 
ADU EPI ETE VA SIPEES TNCS IDEEN 2 


By pulling loop, holding it between 

chin and paw, and moving back ... 2 
By pulling string with teeth and paws. 1 
By pulling loop with teeth......... T 1 
By pulling loop with teeth and paws. . 1 
By pulling string with teeth, loop with 


paw.. 1 
By Faime eine) ds eph with DEW 
then pulling with teeth. h 1 


By pulling knob of latch, RE, EU. 


of the job is greatly enhanced if he knows 
how his part fits into the work of others. 
(This is entirely apart from the greater 
motivation which accrues from his feeling 
that management respects him as an indi- 
vidual and wants him to know where he 
fits in the picture.) 

In the same way, less emphasis is being 
placed on rote learning in the schools, more 
on perceiving relationships. Students ac- 
quire more in less time if they can “see” 
how ideas and facts fit together. The 
relationship to the student’s purposes— 
motivation—also facilitates this process, of 
course, since maximum energy is mobilized 
if his personal motives can be channeled 
into this activity. 

Maze learning. One of the most exten- 
sively used experiments for the study of 
trial-and-error learning is the maze experi- 
ment. The apparatus consists of a series of 
pathways which the organism is required 
to explore in the attempt to reach a goal 


328 COGNITION 


FIG. 9:12. The maze as a pathway to a goal. This dia- 
gram is intended to visualize the tension-means-goal 
relationship described in the text. Compare Fig. 9:1. 


(Fig. 9:12). The perceptual situation is so 
arranged that it is not possible to get a 
clear picture of the problem or to isolate 
the significant stimuli at choice points. It 
thus conforms to the puzzle technique just 
described in certain basic respects. It is 
different in that it presents a clean-cut 
series of choice points; thus the experi- 
menter can study the progress of learning 
by counting the correct responses—not, as 
in the puzzle, getting only a single success 
or failure. 

The maze principle goes all the way back 
to Greek mythology with the tale of 
Theseus and the Minotaur. Theseus, how- 
ever, did not learn to avoid the errors and 
blind alleys of the Cretan labyrinth; 
Ariadne helped him with a spool of thread. 
In our modern studies of maze behavior, we 
take extensive measures to prevent the or- 
ganism from getting any outside assistance. 

The first maze pattern used for experi- 
mentation was the Hampton Court pattern 
(Fig. 9:13). This is a copy of a garden 
pattern introduced by William III of 
England as an amusement for his guests 
at Hampton Court. High hedges prevented 
the person from seeing which path led to 
the goal in the center; true trial-and-error 
behavior thus resulted. This pattern, how- 
ever, is irregular and the choices are not 
of equal difficulty. It has long since been 


replaced, for experimental work, by the 
T-maze (Fig. 7:3, page 255) or one of its 
variants (Fig. 9:1). This presents the 
organism with a series of simple left-right 
choices. Animals are usually run through a 
series of tunnels; human subjects may be 
required to trace a raised wire pattern with 
the finger (Fig. 9:14), to push a stylus 
along a series of grooves, or to walk a 
narrow enclosed path to the goal. Blind- 
folds or sereens are used to prevent use of 
vision. The problem has some similarity 
to the task of learning one’s way around 
in a strange city, or operating a machine 
in which the sequence of movements is 
more important than the kind of movement. 

Mazes for earthworms. If the maze pat- 
tern is reduced to a single left-right choice 
(a single T), even the lowly earthworm can 
deal successfully with it. Yerkes (1912) 
used escape from light as the motivation 
for his worms, this being as potent as escape 
from electric shock for higher organisms. 
The animal showed persistent effort, vari- 
ability, and final selection of the correct 
response, just as Ruger's subjects had done * 
with the puzzles. 

Yerkes also showed that the worm could 
choose turns on the basis of sensory cues. 
A strip of sandpaper was placed across 
the floor of the wrong alley. If the animal 
crossed this, he received an electric shock. 
About 100 trials were required for the 
earthworm to perfect the habit of turning 
back when it encountered the sandpaper, 
but success was eventually achieved. 

Maze learning in rats. Yerkes studied the 
sensory control of behavior in the earth- 
worm by adding cues and showing that the 
organism could profit by them. Watson 
(1907) reversed this technique in his 
studies with white rats; he successively 
removed various sensory cues and showed 
that his rats could do without them. Rats 
were blinded, or deafened, and still learned 
the maze about as well as normals. The 
vibrissae were removed, and the soles of 
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FIG. 9:13. The original Hampton Court maze. Constructed of high hedges, this 
was a source of amusement to guests at the castle. It was adopted for use in 
some psychological research about 1900 but was later replaced by the more 
uniformly designed mazes such as are illustrated in Figs. 9:1 and 9:14. (Courtesy 


of Dr. J. F. Dashiell.) 


the feet anesthetized. Most of the rats were 
still capable of learning the correct pathway 
with little handicap. Even more striking: 
animals who had presumably used vision 
in learning performed almost perfectly after 
loss of vision, according to this report. 


End 


Start 
FIG, 9:14. A finger-tracing maze. This maze is made 
of heavy silver wire fastened to a plywood panel. 
The blindfolded subject traces the path with the tip 
of his finger. Numbers at the ends of the blind alleys 


show the errors made by a typical group of subjects. 


(From Husband, 1931.) 


Watson concluded that his animals were 
learning by using kinesthetic cues from the 
muscles. Remember that every muscle is 
both a motor and a sensory organ. As the 
rat ran the maze, he was constantly feeling 
the contractions of his muscles. He could 
gauge distance and avoid bumping into 
walls by this cue. Watson further theorized 
that the pattern of correct turns was 
preserved as a chain reflex (more properly, 
a chain of conditioned reflexes). This 
concept can be explained as follows: As 
the rat runs, he perceives movement, of 
his body. When he runs a certain distance, 
he is forced to turn, and immediately after, 
bumps into a wall. The kinesthetic sensa- 
tions just prior to the turn can now function 
asa cue not to make this turn—that is, they 
can function as a sign for bumping the 
nose. This can be diagramed as follows: 


S (kin) = eae Turn right 
NN. 

Dei 
Bump .—  — 7C Tum away 


nose 


After learning, the “chain reflex” would 
run off like this: 
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(kin) (kin) (kin) 
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Turn Straight Turn 
left PR DE 
ete. 


There is a limited amount of truth in 
this theory. Motor responses do sometimes 
get chained together in this automatized 
way. Humans bump into furniture that 
has been moved from its accustomed posi- 
tion, and many complex habits have to be 
run off from the beginning—they cannot 
be started in the middle. Ask a child just 
learning the alphabet which letter comes 
after “K” and he will start with “A” and 
run through the series to “L.” Carr and 
Watson (1908) demonstrated this phe- 
nomenon with the rats by changing the 
length of runs just prior to a turn. The 
rats would bump the end of a shortened 
alley or try to turn in the middle of one 
which had been made longer. 

The chain reflex gives a good description 
of many automatic habits. Knitting re- 
quires close visual attention at first, but 
later the feel of successive motions guides 
the process without vision. Many factory 
jobs become so routine that the muscular 
sensations control the work without con- 
scious attention. This kind of behavior 
illustrates the process of stimulus reduction 
in extreme form. Where, at first, seeing the 
knitting needles and thread and identifying 
the place in the design were essential cues 
for action, the cue is now reduced to a 
kinesthetic sensation from muscle action. 

This process of stimulus reduction is of 
great potential value in human adjustment. 
It makes possible the freedom of the dis- 
tance receptors for other purposes. We can 
walk, converse with a friend, and watch for 
possible dangers, all at one time. The 
faetory worker on à monotonous job can 
daydream and let his chain reflexes control 
job performance. A person who is a skilled 


typist can concentrate his attention on 
thinking through his ideas, and automatie 


motor habits transfer the words to the 
paper. Because the number of essential 
stimuli has been reduced, attention need 
be directed to the skilled act only for brief 
intervals (perhaps 1 second in each minute), 


leaving much time for other activities to 
be in focus. 

It is also significant to note that, having 
once acquired such sequences, we can 
imagine them. It is easy to run off a skilled 
act “in the mind,” to hum a melody, or to 
repeat a poem. However, if one is inter- 
rupted, he frequently has to start all over, 


or at least return to an earlier point in the 
sequence. Rats in the maze do this; it is 
called backtracking. If the rat is confused in 
the middle of the maze, he may return all 
the way to the starting box or go back 
several turns. As he heads for the food 


again, he presumably builds up his pattern 
of kinesthetic cues again so that he knows 
“where he is at,” just as one may stari over 
on the tune in order to get it straight. 
Reading shows the same phenomenon. At 
times we have to “backtrack” in order to 
place the present sentence in its proper 
context. Much of our reading is a more or 
less mechanical series of responses to visual 
cues plus the kinesthetic sensations from 
the act of pronouncing the words. If the 
latter chain is interruped, “backtracking” 
may become necessary. 

Watson was wrong, nevertheless, in 
building his whole theory of learning 
around the chain-reflex concept. In the 
first place, repetition of his experiments 
(Honzik, 1936) has shown that kinesthesis 
does not have the primary role Watson 
ascribed to it. Vision and other senses do 
play a significant role in learning (Fig. 
9:15). In the second place, various studies 
of rats, men, and other species have shown 
that such learning as that of the maze 
involves directional orientation which can- 
not be reduced to chain reflexes. Thirdly, 


our considerations of complex learning 
indicate that, while human learning can 
occur on this simple, mechanical level, most 
of it takes the form of schema and relation- 
ship learning which does not conform to the 
reflex pattern. 

It may have seemed that Watson’s 
emphasis on kinesthesis in maze learning 
could not be absolutely disproved, since 
the rat must use his muscles to run the 
maze. However, Lashley and Ball (1929) 
eliminated kinesthetic senses by cutting the 
sensory nerves in rats who had learned the 
maze. The animals now could not feel their 
legs moving (indeed, they could not coordi- 
nate well, as running depends on sensing 
muscle movements); but they rolled, wad- 
led, and floundered through the maze 
without entering blind alleys. Thus kines- 
thetic cues cannot have been essential. 
MacFarlane (1930) had his rats learn a 
wading maze, then filled it with water so 
int they had to swim. The muscle move- 
ments were quite different, yet there was 
10 significant disturbance of the habit. 
Such researches challenge us to face the 
uestion: what is the “over-all” control of 
killed movements? The evidence seems to 
support the theory of E. C. Tolman (1948) 
that the organism forms a “cognitive map" 
or inner pieture of the situation-action 
relationship. Thus the rat may have a 
brain pattern corresponding in some way 
to the pattern of correct turns in the 
maze. Normally this cognitive map is 
geared to kinesthetie sensations; but when 
they are cut out or arbitrarily changed, the 
animal can still guide itself through the 
maze by recalling the correct path. Accord- 
ing to this point of view, the data from 
distance receptors (eye, ear, etc.) are 
organized in the rat's brain as cues to goal 
attainment. The true unit of behavior, then, 
is not a single muscle movement, or a 
single turn in the maze, but an act leading 

1 Compare the map of the body in the brain 
(p. 155). 
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FIG. 9:15. Role of sensory cues in the maze. Watson 
asserted that most of his animals were unaffected by 
loss of vision, hearing, and smell. Honzik repeated 
this study with a much larger number of animals and 
found results indicating that serious loss of efficiency 
does follow loss of sensory cues. As the curves above 
show, loss of vision had least effect; vision and hear- 
ing, more; vision and smell, still more; loss of all three 
sensory avenues almost eliminates learning com- 
pletely. (From Honzik, 1936.) 


to a goal. Each part action is thus integrated 
into a total pattern, and it is the pattern, 
not the separate movements, which is 
controlling. In brief, we might say that the 
rat learns “this is the way to get food in 
the maze”; he does not learn "run twenty 
steps, turn left, run thirty steps, turn 


right . . . ." The key concept in learning, 
then, is the perceiving of a course of action 
to a goal. 


It is not possible to ask rats for a verbal 
report on how they learn. One advantage 
of human subjects is that they can give 
such reports. Perrin (1914) had people 
learn mazes (full-scale, through which they 
walked blindfolded, and also stylus mazes, 
such as that pictured in Fig. 9:14). Some 
people tried to build up a picture of the 
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pathway; others memorized a verbal se- 
quence of turns; others just tried to “feel” 
their way through. Anticipation of turns 
was noted, just as in the rats; and “mental 
backtracking” was common—the subject 
would verbally rehearse the part of the 
path he had already traversed. The success- 
ful learners developed a visual or verbal 
plan of the maze, into which the separate 
turns were fitted. 

This is a “higher” form of learning than 
the mechanical memorizing of movements 
in a series. Rats apparently do about as 
well when forced to use the blind, mechani- 
cal approach as when allowed a chance to 
develop a visual plan. As we go up the 
phylogenetic scale, this is no longer true. 
The apes and man, particularly, can learn 
passively and mechanically, but on a vastly 
inferior level. Efficient human learning is 
based on organizing movements into mean- 


FIG. 9:16. Original path learned by rats in Tolman 
study. The animal started at A and had to run straight 
across the table top, out the alley, and make a left 
turn before getting to the food. (Tolman et al., 1946.) 


ingful patterns. When the experiment 
prevents this, the human subject is forced 
to learn in a subhuman manner. 

Learning as goal expectancy. The ex- 
perimental evidence in favor of the view 
that learning is a form of goal expectancy 
takes many different forms. We can sum- 
marize here only a few of the experiments 
which support this theory. 

A very simple but significant observation 
is that of Tinklepaugh (1928). He would 
place food under one of two cups while a 
monkey watched. Later the animal would 


be allowed to lift the cup and eat the food 
(the delayed-reaction experiment). While a 
screen was down, Tinklepaugh replaced 


the banana (which the monkey had seen) 
by lettuce. When the monkey lifted the 
cup and found the lettuce, he seemed 
surprised and disturbed; he searched the 
apparatus carefully (presumably for the 
banana) before accepting the lettuce. 
Evidently he had learned to “expect” 
banana and not the lettuce. Elliot (1928) 
has shown that rats will learn a maze either 
for sunflower seed or for bran mash, but 
they prefer the latter. He switched from 
the bran mash to sunflower seed in the 
middle of the learning process and produced 
an obvious disturbance in his animals 
(Fig. 2:9). Thus it is clear that the quality 
of the goal is immediately involved in the 
learning activity; it cannot be thought of as 
something outside the learning process. 

Place learning. As psychologists have 
learned more about experimental method, 
they have relied less on trying to “figure 
out" how the animal does something (as 
Watson had) and have placed more empha- 
sis on setting up a situation which forces 
the animal to provide the answer by his 
actions. A good illustration is the following 
experiment on the learning of place or 
location vs. learning a specific response 
pattern. 

Tolman etal. (1946) trained rats to follow 
a fixed path to the food box (Fig. 9:16). 


After 4 days of practice, the animals were 
shifted to another maze (Fig. 9:17) in 
which the original path C was blocked, but 
a variety of paths radiated from the table 
top. Although path C had forced the 
animals to go to the left before reaching 
the food, only 14 per cent of choices were 
on the left side. The largest number of 
choices of any single path favored number 
6, which was closest to the spatial location 
of the food box in the training period. This 
seems to indicate that the rat does not 
learn a specific pattern of movements, or 
even a specific pathway to the goal, but 
rather a general orientation as to the direc- 
tion of food.! It is easier to establish a gen- 
eral expectancy (“the food is over there") 
than to build up a precise pattern of move- 
ments, Furthermore, the general orienta- 
tion is more adaptive; it is less easily 
broken up by minor changes in the physical 
situation. 

Control of learning by perception. What 
is the significance of these studies on place 
learning and goal orientation in animals for 
human psychology? Largely, the result 
has been a shift in emphasis from action to 
perception. The Watson “chain-reflex” idea 
tended to exaggerate the importance—in 
education, for example—of having children 
make the right pattern of movements. The 
focus was on action, on muscle sensations, 
on responding. Modern psychology em- 
phasizes the role of perception. The distance 
receptors, especially vision, are given a 
much larger part in the control of behavior. 
What a person does is a function of how he 


! Years ago John B. Watson, the most vigorous 
exponent of the theory that one learns responses 
rather than orientations, reported a casual observa- 
tion which should have disturbed him. He moved 
the rat maze from one part of the laboratory to 
another, and the learning of the animals was 
interfered with. If they had been learning mechani- 
cal-response sequences, this should not have 
happened, as the maze paths were unchanged. 
But the relation of the goal to the window and 
other landmarks had changed. 
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TABLE 9:2. Performance of Three Groups 
Learning a Maze by Different Methods 
(From Husband, 1931) 


Method Number Average 
using | trials to learn 
Verb a E rete 29 19.5 
Visualization............ 14 24.3 
Motors cre SS NEU) 44.5 


looks at the situation. The exact pattern of 
movements is not so important. 

The superiority of the perceptual method 
is indicated by the work of Husband (1931) 
in which human subjects were required to 
learn a maze pattern. One group used 
muscle sensations alone—i.e., they simply 
developed a feeling for the correct turns 
without much awareness. À second group 
tried to develop a visual picture of the 
maze pattern in their minds. The third 
group talked to themselves, counting and 
labeling the turns. Group 3 was most 
efficient, Group 2 second, and Group 1 a 
poor third in performance (Table 9:2). 
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FIG. 9:17. Test situation for goal orientation. After 
the animals had 12 runs on Fig. 9:16, they were faced 
with this setup. Very few rats went to the left, although 
they had been doing so on the preceding runs; the 


largest number chose path 6, which leads straight to 
the former goal location. (From Tolman et al., 1946.) 
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Thus, even when blindfolded and restricted 
to contact and muscle cues, man does 
better when he makes use of his enormous 
symbolic and representative capacities. 

Learning, according to this view, takes 
place when the organism perceives the 
significance of the stimulus as a cue to 
goal achievement. Anything which facili- 
tates such perception aids learning. Let us 
consider the "principles" stated on pages 
255-256. Frequency aids perception because, 
with repetition, the organism has more 
opportunities to perceive—to act on mis- 
leading cues and reject them—to identify 
and remember the correct one. Contiguity 
makes it possible to get, in a single percep- 
tion, the important stimulus relationships. 
Rats learn a maze with short alleys faster 
than an identical pattern with longer 
alleys. Errors near the food box are elimi- 
nated faster than those in the middle of the 
maze. The biological function of learning 
is tension reduction; those stimuli which 
immediately lead to tension reduction are 
perceived more vividly and recalled more 
efficiently. 

In Chap. 6 we pointed out the adaptive 
value of constantly shifting attention. 
Here we see that idea illustrated. If the 
learner shifts often and regularly, he will 
have more chances of getting clearly in 
focus the critical cues which are necessary 
to an efficient solution. (Compare Ruger’s 
puzzle solving, where this point is also most 
important.) 

Furthermore, we noted that cues which 
are related to strong motives quickly 
dominate in attention. So—if a rat finds 
that a certain path leads to food—that cue 
will next time “stand out” in attention 
and the animal will make the correct choice. 

Even painful or unpleasant stimuli can 
speed up learning if they intensify percep- 
tion of critical stimuli. When humans are 
learning a maze pattern, they give a supe- 
rior performance if mild shock is given 
when they enter a blind alley (Bunch and 


Magdsick, 1938) or when they make the 
correct turn (Gurnee, 1938). The latter 
experiment shows clearly that the function 
of the electric shock is not to eliminate the 
wrong response but to enforce vivid per- 
ception of the choice points. 

Snygg (1935) has shown the importance 
of perceptual cues in another way. He 


trained one group of rats on a maze in 
which all the alleys and true paths were 
black. Another group learned the same 
maze, but with the true path painted white, 
blind alleys black. The all-black maze 
required an average of 34 trials; the black- 
white pattern, 7 trials! Thus rats can easily 
use such cues if permitted to do so. 

An industrial observation will perhaps 
illustrate the importance of this change in 


emphasis. Motion-pieture films have been 
used for years in training factory workers 
on complex jobs. Yet in many cases the 
films did not seem to be of much value. 
Recently the explanation was discovered; 
the films were usually made with the 
camera in front of a skilled worker, photo- 
graphing his movements; whereas, to guide 
the learner, the film should show the work 
materials as he would be handling them. 
By pointing the camera over the shoulder 
of the trainer, a picture was obtained 
which resembled that which must be seen 
by the trainee; a marked increase in 
efficiency has been attributed to this 
change. 


The Acquisition of Skill 


Psychologists have often treated the prob- 
lem of acquisition of skill in connection 
with experimental studies of complex goal- 
directed learning because both are to some 
extent likely to involve gradual, piecemeal 
improvement. In both cases the goal is 
known. The problem is how to get there. 
The novice in golf wishes to land his ball 
on the green. He must learn to perceive 
correct and incorrect ways of holding the 


club, swinging at the ball, allowing for 
hazards, ete. Learning to play golf is harder 
than learning the usual maze because, at 
any given choice point, there are many 
possibilities as to the correct action. In the 
typical maze only two choices are presented 
simultaneously. 

There are, of course, important differ- 
ences between complex motor skills and a 
simple task such as running a maze. Only 
persistence is required to guarantee success 
on a maze; keep going and eventually you 
reach the goal. First success in a task such 
as walking a tightrope may elude the 
beginner a long time; unless the motivation 
is intense, he may become discouraged and 
quit. Even in golf the great difficulties at 
the beginning prevent many aspirants from 
continuing. 

Limits and plateaus. In a complex skill 
the final criterion of success is also likely 
to be more elastic. One soon reaches a 
physiological limit of performance on a 
maze or other simple task. This limit is 
defined as the speed with which one can 
perform the task under maximum motiva- 
tion, and it cannot be exceeded because of 
inherent limitations in our neuromuscular 
structure. The rat can run a maze only so 
fast. Man early reaches his limit in simple 
handling of objects; but, as the task in- 
creases in complexity, the physiological 
limit quickly becomes unimportant. Con- 
sider the case of a man learning to type. He 
is likely to use the one-finger method. After 
years of practice he does well enough for 
his purposes, and stops improving. He has 
reached a limit. But this is not the true 
physiological limit. It is known as a plateau, 
which can be exceeded if new motivation 
enters the picture. Under strong pressure 
the man decides to learn touch typing. At 
first he may actually slow up, but soon he 
is at a new high level of speed. He has 
adopted a new technique. This suggests 
that few of our skill limits are physiological 
limits. Mostly they are due to poor methods 
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or to inadequate motivation to develop 
superior techniques. (They are limits at 
this level of motivation.) 

The shift in emphasis away from physio- 
logical limits is in accordance with modern 
medical work. It used to be believed that 
motor paralyses were permanent; e.g., after 
a cerebral hemorrhage, a man is paralyzed 
on one side. This was considered a per- 
manent and irremediable handieap. And 
indeed, direct effort to move the affected 
limb is almost certain to meet with failure. 
However, a powerfully motivated effort to 
carry out some action involving the entire 
body sometimes results in moving the 
paralyzed muscles. Starting from this tiny 
beginning, many paralytics have been 
reeducated to adequate motor control. 

Inadequacy of guidance. It is important 
to note, in this connection, that guidance 
or outside movement of the limb is of little 
value. It does not help the paralytic to 
watch others, to be advised, or to have his 
limb moved by someone else. The first 
success must come with a movement 
initiated from within. 

This fact fits with a variety of other 
observations. One experiment asked people 
to learn to wiggle their ears. Since many 
subjects could not attain even a first suc- 
cess, the experimenter tried to help them 
by stimulating the muscles electrically. The 
subjects felt the movement, and observed 
it in a mirror, but did not improve in 
making it themselves. Only if the ear 
muscles became involved in a gross reac- 
tion of brow, jaw, and cheek did it become 
possible to control them voluntarily. 

Similar studies have been made on other 
performances. Rats guided through a maze 
(e.g., led through on a collar) benefit very 
little. Educators have experimented with 
teaching young children handwriting by 
guidance. Cardboard stencils were grooved 
so that the pencil would necessarily describe 
the correct letter shape. Children who 
practiced for hours on these guided trials 
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FIG. 9:18. Effect of increased motivation on long- 
established habits. The men were typesetters of con- 
siderable experience (dashed curve is for younger 
men, averaging 6,1 years at the trade, solid line for 
older men, averaging 14.3 years experience), Their 
performance had been almost level for some time 
Prior to the introduction of the bonus. Within 8 weeks 
they had increased production about 50 Per cent. 
After a year they leveled off at a performance figure 
almost double the beginning figure. (From Kitson, 
1922, p. 65.) 


did not learn handwriting any faster than 
an unguided control group. 

Such observations confirm the view of 
learning stated earlier. The learner must 
identify cues for the correct response and 
develop the capacity to respond selectively 
to these cues. Guidance is therefore futile 
in many instances because the wrong cues 
are involved. The successful movement 
must originate within the learner, so that 
the kinesthetic cues for motor action are 
observable. The guided rat learns to 
respond to a pull on the collar; he does not 
learn to make choices for himself. The 
school child learns to trace a groove; he 
does not learn to shape letters. The paraly- 
tie must learn to identify obscure cues 
within his own body which can be utilized 


in producing limb movements. Guidance 
helps only if it helps focus attention on the 
right cues. 

Role of accidental success. It is also 
interesting to observe that these experi- 
ments supplement the studies of Ruger and 
others on the role of accidental success. The 
first success is often unconscious. It is 
difficult even then to identify what we did 
correctly, how we held the club, what 
stance we adopted, ete. Kinesthetie cues 
are not so sharply defined as visual cues. 
Once I have learned to spot the significant 
lever on a machine, much of the problem is 
solved. The visual apparatus is excellent 
for analyzing a total perceptual situation, 
identifying the key stimuli, and relating 
parts to the whole field. This is not true 
of kinesthesis. I may make a fine golf shot 
and wonder afterward just how I did it. I 
cannot clearly perceive, canaot analyze, 
the key muscle cue in the total complex of 
body movement. 

Principle of frequency. This is the point 
at which the principle of frequency is truly 
important. How can one learn to identify 
these obscure kinesthetic sensations? How 
can he detect the minute difference be- 
tween a correct and an incorrect swing? 
Repetition is the answer. If I keep repeating 
this movement, I will gradually identify 
all the various elements and spot the 
significant muscular cue. Practice, then, 
does not make perfect; but it offers an 
opportunity to approach perfection. 

Frequency alone does not produce learn- 
ing (cf. page 303). Kitson reports a study 
of typesetters, many of whom had been 
working at an even pace for 10 years. When 
a large bonus was offered for faster work, 
some of these men soon doubled their 
speed (Fig. 9:18). They had had plenty of 
practice; but without motivation, they had 
not searched for and identified the move- 
ments which would give high efficiency. 

Learning by doing. Guidance, and even 
pictures of a good performance, thus help 


little in the acquisition of skill. Purely 
intellectual skills can be taught with some 
success through reading books (although 
even here some action seems greatly to 
facilitate learning). But motor skills are 
helped slightly or not at all by symbolic 
study. Reading a book on tennis has never 
made a star; many people are worse after 
reading such books than before. Skills are 
acquired primarily by practice, by trial 
and success, under conditions which help 
the learner to identify the specific cues 
which signaled the onset of the successful 
movement. 

Principle of least action. As efficient skills 
are developed, unnecessary movements 
drop out until only the precise, adaptive 
motion remains. A beginning typist hunches 
over the machine; not only fingers, but 
arms, shoulder, and back are involved in 
the response. As the correct cues for finger 
movement are perceived, the unnecessary 
motions disappear and the typist uses only 
his fingers with an irreducible minimum 
of arm and shoulder action. This change is 
in accordance with our basie principle of 
homeostasis. The organism seeks to attain 
an equilibrium in which stimuli are dealt 
with by the use of minimum energy. It is 
wasteful to use adaptive techniques which 
require more than that amount, and all 
organisms seem to move in the direction 
of minimum energy cost. (Thus rats, given 
a choice of a long and a short pathway to 
food, will soon learn to take the shorter 
route.) 

We can get a record which shows graphi- 
cally the progress toward a least-action 
pattern of movement by the familiar 
mirror-drawing technique. In this case 
the subject sits facing a mirror, his hand 
under a screen so it is visible only in reflec- 
tion. With a pencil he attempts to trace a 
star pattern. At choice points he finds that 
he must reverse his customary response to a 
visual cue. When his hand seems to be 
moving forward, it is actually moving 
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backward. This creates a motor conflict 
which can readily be observed in the first 
tracing (Fig. 9:19). After several trials, 
however, we get the smooth, coordinated 
pattern of the later tracings. Most sub- 
Jects learn this skill unconsciously by 
kinesthetic sensations; it is more efficient, 
however, to analyze the mirror distortion 
and verbalize self-instructions at the choice 
points. 

Random choice vs. perceptual analysis. 
The importance of getting a clearly struc- 
tured perception of the task, even in skilled 
movements, can be easily illustrated. A 
writer with a gift of fantasy has suggested 
that sheer blind trial and error, unguided 
by perceptual analysis, would have no 
survival value in this complex world of 
ours. He offers the instance of a turtle who 
is trying, on a typewriter, to write the 
word “nest”: 


Since there are 43 keys on Mr. Stone’s type- 
writer, the turtle has one chance in 43 of hitting 
any one correctly. After he hits the first one 
correctly and sees the letter n, he has learned one 
thing. The motivational reinforcement connects 
that key with that letter. Then he has one 
chance in 42 of hitting e at random and learn- 
ing the next key-letter combination. Then one 
out of 41 for s, and one out of 40 for t. There are 
43 X 42 X 41 X 40 ways of doing all this, 
so in any attempt our energetic turtle has one 
chance in 3,361,840 of spelling out “nest.” 
'Though we may admire his patience we cannot 
say much for his method. It is quite likely that 
the turtle, or his motivation, will expire before 
his typing improves at all.! 


Now let us contrast this pathetic victim 
of pure trial and error with the typical 
human subjeet. The classical study of 
learning to type was done by W. F. Book 
(1908). His subjects used the touch method 
and not only were constantly observed and 
timed but also kept extensive introspective 
reports on their progress. The subjects 


1Johnson (1948), p. 144. Reprinted by per- 
mission. 
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FIG. 9:19. The course of perfecting a skilled movement. The task is to trace a 
star pattern with a pencil, looking into a mirror rather than seeing the design 
directly. Note extreme irregularity of movement on trial 1, smooth, coordinated 
performance on trial 15. (From Kingsley, 1946, p. 222. Reprinted by permission 


of Prentice-Hall, Inc.) 


first memorized the keyboard directly or 
by using a keyboard diagram. After a few 
hours of practice, the position of every 
letter was known. At this stage the subjects 
stated that they were responding letter by 
letter, i.e., each letter was perceived and 
responded to before the next was in focus. 
Continued practice led to keeping a whole 
word in mind and striking the keys in 
sequence; gradually the anticipatory move- 
ments were tied together in such a way that 
the successive letters were struck without 
recognition as discrete responses. Later the 
subjects reported that they developed 
“phrase habits,” such that visual recogni- 
tion of a common phrase set off a whole 
series of finger movements without aware- 
ness of the individual words (note the 
curves in Fig. 7:9 for learning Morse 


code). The difference between such a 
skilled performance and the turtle labori- 
ously trying each key is, of course, a func- 
tion of perceptual learning of the keyboard 
and of mechanical association of visual 
stimulus with finger response. The process 
would have been facilitated even more had 
the typewriter keyboard been designed 
with some meaningful arrangement of the 
letters. 

The development of higher order habits 
(such as word and phrase habits) depends 
on motivation. The learner develops just 
enough skill to satisfy his existing needs. 
He then coasts along on a plateau of 
constant performance. Now if new motiva- 
tion is introduced, pushing him to develop 
a new higher order habit, he moves off the 
plateau to a new level of speed and ef- 


ficiency, and at this level a new pattern 
of least effort becomes standardized. 

This problem has been the focus of 
violent controversy in industry. Workers 
in industrial establishments are motivated 
to learn job performance, but not enough, 
in many instances, to improve to high 
levels of speed and skill. Patterns of in- 
eficient movement are formed and the 
worker stays on a plateau, perhaps for 
years. Managers have therefore hired 
psychologists or engineers who would study 
the job performance and seek to determine 
the maximum-efficiency pattern of move- 
ments and then teach the workers to use 
this procedure. 

Such time-and-motion study often 
enough results in a pattern of movement 
which is essentially less fatiguing, requiring 
minimum energy output for a given total 
work load. One might expect, therefore, 
that the workers would be grateful for this 
assistance from management; but not so. 
The worker is quite likely to perceive the 
efficiency engineer as an enemy and to 
react with marked noncooperation in this 
situation. Many labor unions, in fact, 
have made one of their cardinal policies 
the elimination of such engineering 
activities. 

The explanation of this is clear in the 
light of our prior analysis. Unless the 
worker is highly motivated, he will be 
unwilling to exert the additional energy 
required to form the new higher order 
habit, or to break his old movement pat- 
terns. The new proposed way of doing the 
job does not offer him, as an individual, a 
significant reward; sometimes there is 
included a modest pay increase, and some- 
times nothing at all. Furthermore, the 
efficiency program may evoke negative 
motivations: fear of layoffs if the job is 
completed too fast, resentment at being 
compelled to abandon a familiar method 
at the command of a stranger, fear that the 
rate will be cut as soon as production has 
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been stabilized at the new high speed. In 
factories where these fears have been 
allayed and resentment eliminated, effi- 
ciency procedures operate successfully.: 

Positive transfer. 'The extraordinary skills 
developed by human beings are based upon 
positive transfer from years of prior learn- 
ing. A long infancy and childhood provide 
opportunity for acquisition of varied habits 
which aid tremendously in new tasks. A 
girl learning to type is capable not only of 
analyzing the printed page to pick out the 
letters which must be typed, but also of 
holding a word (several letters) in memory 
and striking each letter key in order of its 
memory image. Such a procedure obviously 
helps in the development of work habits, as 
it is unnecessary to look back at the copy 
for each consecutive letter. Many other 
aids come from her enormous background 
of prior learning. Typing would be far more 
cumbersome if it were not preceded by 
learning the alphabet and learning to read. 
Our hypothetical turtle who was going to 
learn to type did not possess these advan- 
tages. To every task of skill acquisition 
man brings both superior innate endow- 
ments, as compared with other species, and 
also this extensive background of useful 
prior learning. 

Speech is a skilled performance of a high 
level of complexity. As we observe the 
process of speech acquisition in very young 
children, we see excellent illustrations of 
these integrations. The child learns to 
make specific sounds, but he has difficulty 
in putting them together in the proper 
order. Or he may omit some entirely, 


1[t is interesting to note, for example, that 
many companies such as Lincoln Electric in Cleve- 
land guarantee that no improvement in perform- 
ance by the workers will lead to a rate cut. At 
Oliver Iron and Steel (Pittsburgh), the union 
chooses the time-study man, although he works, 
of course, under the supervision of a company 
engineer. Such approaches remove the negative 
motivations and make possible the release of 
worker energies in higher levels of production. 
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especially from longer words. If, in trying 
to correct an error in pronunciation, we 
focus his attention on a specific sound, it 
may pop up earlier in the word than it 
should (thus resembling errors of anticipa- 
tion in maze learning, etc.). 

* One little boy was having trouble with 
the ‘g’ in ‘Lone Ranger.’ We gave him some 
drill on the ‘zh’ sound in isolation, then 
asked him to say the phrase again. It came 
out as ‘Lone Razhner.’ ” 

In some respects it is correct to say that, 
as skill improves, the role of the kinesthetic 
sensations from muscles becomes greater. 
In another way, however, it is the per- 
ceived pattern of movement which is 
becoming dominant. As the person gets a 
clearer picture of the movement pattern 
he really wants to produce, it seems easier 
to coordinate the specific responses into 
this smooth sequence. Attention should 
not be focused on the separate movements, 
but on the over-all action. 

Imitation and skill learning. Developing 
a picture of the total action pattern, in a 
skilled performance or in ordinary goal- 
directed learning, is facilitated to some 
extent by observing another performer. Its 
usefulness is limited, however, by the fact 
that one cannot perceive all details of the 
skillful act, nor does one get the muscle 
sensations which must be closely integrated 
with the visual and auditory awareness of 
the outside situation. A judicious combina- 
tion of self-practice, imitation, more prac- 
tice, and more imitation seems to give the 
best results. 

Discussion of this phase of the learning 
process has often been confused by differ- 
ences in the meaning of terms. Some people 
(including nineteenth century psychol- 
ogists) have spoken of an instinct of imita- 
tion. The existence of an inborn tendency 
to imitate others has been just about 
unanimously rejected by Ameriean psy- 
chologists. Further, it is clear the imitative 
behavior takes at least two different forms 


when it does oceur.! First we note reflexive 
imitation, mimicking the movements of 
others—smiling when others smile, yawning 
when they yawn, ete. This purely mechan- 
ical type of repetition is explained by the 
conditioned-response formula. The sight 
of this movement pattern is associated with 
the inner cues setting off the same muscle 
responses. A second type of imitation is an 
aspect of goal-directed learning. In such a 


case one person watches another who is 
engaged in some complex action and learns 
what points are crucial, what the completed 
performance should look like, and so on. 
Thus a piano teacher can help the student 
to a limited extent by showing him the 


correct performance of a Mozart sonata. 
The student learns the kind of sound to be 
produced rather than the specific finger 


movements involved. The latter type of 
learning must be done by trial and error, 
and imitation is of very little help. By 


getting a clearer picture of the goal, how- 
ever, the student is aided in his total 
activity. 

Rats can be trained to simple reflexive 
imitation, such as turning to the right or 
left in following a leader. Such acts must 
be reinforced by food if they are to be made 
dependable. Observation of complex goal- 
directed learning seems to be useless in 
species below the primates. Figure 9:20 
shows the apparatus used in one experiment 
on this problem (Warden, 1935). There are 
two compartments in the cage; duplicate 
puzzle tasks are set up in parallel positions, 
one in each compartment. One monkey is 
allowed to work out the solution to the 
puzzle by repeated trials. He is then placed 
in one compartment and an inexperienced 
subject in the other. The crucial test is 
whether the second animal watches the 


1 We also observe situations in which one person 
seems to be imitating another, but in fact both 
are responding to the same stimulus (people run- 
ning to catch a train, drivers stopping for traffic 
lights). 


first and then shows superior performance 
in solving his own puzzle. The experiment 
is then repeated with a new task. One 
animal made successful use of imitative 
observation in 23 out of 24 puzzles, and 
for the over-all group, evidence for imita- 
tion was obtained in 46 per cent of the 
tests. 

The significant question in these experi- 
ments, and also in imitation studies on 
humans, is this: how does the subject 
perceive the situation? Does he grasp the 
idea that he is to solve the same problem? 
How many of the essential cues can he get 
from direct observation? Did Warden’s 
monkeys learn to perceive the actions of 
the “leader” as cues, or were they focused 
only on the reward? It seems clear that 
ssful imitation of this type cannot 
take place unless the observer perceives 
the leader’s acts as signposts directing his 
own actions. This is just as true of humans 
as it is of monkeys. 

The successful use of imitation as a guide 
in learning depends also on the relations 
between leader and observer. A boy who is 
fond of his father will desire to be like the 
father and therefore will be motivated to 
imitate. If his dominant motivation is one 
of hostility to his father, imitation is likely 
to be in reverse—i.e., negativism, rejection 
of the father’s behavior. Teachers who fail 
to establish good personal relations with 
their classes cannot expect imitative be- 
havior by students. Employers whose 
workers feel hostility toward the company 
will not be able to make effective use of 
imitation in guiding job behavior. 

Reflexive imitation. Although reflexive 
imitation is not goal-directed in nature, it 
is socially important and of considerable 
significance for some of our theoretical 
problems. We can therefore pause to treat 
it at this time. 

Reflexive imitation has the same basic 
character as classical conditioning or stimu- 
lus substitution. Whenever two stimuli are 
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FIG. 9:20. Apparatus for studying imitative learning. 
Various puzzles suitable for monkeys can be inserted 
in the wall panel. One animal was allowed to solve 
the puzzle by trial and error, without the other animal 
watching. Then both animals were put in their respec- 
tive cages; the question was: would the naive monkey 
watch the experienced one solve the puzzle and 
profit from this observation? The answer was clearly 
that some monkeys did learn by imitating—at least 
to the extent of focusing attention on the significant 
parts of the puzzle. (From Warden and Jackson, 1935, 
p. 106.) 


frequently paired, there is a tendency for 
an association to be established, without 
regard to our interest and with the involve- 
ment of only minimal motivational tension. 
The conditioned pupillary reflex is an 
illustration of one kind; the association of 
the sight of a man's face and the sound of 
his voice is another. The difference between 
these kinds of stimulus substitution and 
the process of goal-directed learning be- 
comes important in connection with imita- 
tive behavior, for example, in the child's 
learning of language. 

The acquisition of speech. We may start 
with E. B. Holt’s concept of the “circular 
reflex." Holt has pointed out that the 
human infant shows no tendency to imitate 
adults. As adults become associated with 
good, comfort, and the gratification of 
tissue needs, the child reacts with pleasure 
to the perception of an adult. However, 
there is still no imitation of the adults 
actions. First it is necessary for the child 
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(a) 


FIG. 9:21. Allport's theory of language acquisition. According to this view 
(modeled on Holt's circular reflex concept), the child must first make random 
sounds and hear himself (a). This establishes a circular CR, in which hearing 
the sound is a stimulus for making the appropriate speech movements, Now it 
is possible for him to imitate an adult (b); the adult makes a sound and the 
child gives the CR in his repertoire nearest to that he hears, After this, visual- 
auditory-motor connections (c) and the visual-motor connections (d) can be 
established. The theory assumes that, during the first year of life, when no 
apparent speech development occurs, these basic circular CRs are being 
established, so that rapid progress is Possible after the age of twelve to 


eighteen months. (Redrawn from Allpo: 


Mifflin Company.) 


to establish some sensory controls over his 
own responses. Suppose that a child says 
“da.” The muscles in the speech mechanism 
are innervated; while the muscle tension 
and kinesthetic sensations are still present, 
the auditory mechanism is stimulated by 
the sound “da.” As our classical condition- 
ing experiments show, there is a tendency 
for two cortical areas, activated simul- 
taneously, to become associated. Thus 
hearing “da” comes to be linked with the 
muscular process of producing “da” (Fig. 
9:21). We can confirm this assumption by 
listening to infantile babbling; often the 
child seems to become intoxicated with a 
particular sound and repeats it inter- 
minably with no apparent satiation. 


rt, 1924, by permission of Houghton 


Once the child has become conditioned 
so that the auditory stimulus “da” is 
firmly related to the muscle responses 
producing “da,” it is possible for him to 
“imitate” adults (see Fig. 9:21). The fond 
mother hears the child babbling and at- 
tempts verbal play. She bends over the 
baby and says “da.” This sets off the 
associated response and the child is said 
to be imitating. Probably the mother’s en- 
thusiasm over the verbalization, and the 
extra attention she gives the baby at this 
point, focus his attention on the speech 
mechanism. He begins to perceive the ap- 
propriate cues for behavior which will be 
goal satisfying. Thus, even with unmoti- 
vated reflexive imitation, it is impossible to 
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FIG. 9:22. A deaf child learning speech. It follows from the circular-reflex 


theory that, if a child cannot get any “feed-back” from producing sounds, no 
circular CR is established, and speech will not develop. The deaf child obviously 
cannot hear himself babbling; presumably this accounts for the very slow speech 
development of such cases. In this photograph an amplifying system is being 
used to help the child get feed-back cues; also, the speech correction st is provid- 
ing a visual model to help induce the correct speech movements. Such methods 
have helped many deaf children to speak comprehensibly. (Chicago Tribune 


photograph.) 


leave out of consideration the ever-present 
tendency to seek stimuli which will gratify 
the needs of the organism. The child will 
soon shift from automatie reflexive imita- 
tion to goal-directed imitation, i.e., he will 
learn to attend to cues of adult speech and 
action patterns and attempt to control his 
own acts accordingly. Holt was concerned 
only to emphasize that the initial phase of 
this process is classical conditioning and is 
not a form of intentional imitation. 

If the person gets no sensory feedback 
from his actions, reflexive imitation be- 
comes impossible. Deaf children have great 
difficulty in learning speech because they 
have not learned the auditory-motor con- 
nections represented in Fig. 9:21. Current 
work with them uses sound amplifiers as 


well as visual cues to help them establish 
the appropriate controls over their speech 
movements (Fig. 9:22). 

If the sensory feedback is tampered with, 
disruption of the skilled habit results. Dr. 
Grant Fairbanks of the University of Illi- 
nois has used a tape recorder with a mov- 
able head to show this effect for speech 
habits. The subject speaks into a micro- 
phone, and his words are played back to 
him through earphones, after a delay of 
perhaps 0.1 second (Fig. 9:23). The result 
is catastrophic; the subject stutters, stam- 
mers, or blocks completely. Some become 
violently emotional as a result of the 
disruption. 

Reflexive imitation based on these sen- 
sory feedbacks is involved in many forms 
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FIG. 9:23. The Fairbanks delayed-feed-back device. Dr. Grant 
Fairbanks demonstrates to an assistant his device for inducing speech 
blockages at will. The subject speaks into a microphone which feeds 
into the tape recorder. By means of a movable head, the playback 
to the subject's earphones can be delayed by a fraction of a second. 
This upsets the guide stimuli which normally control the smooth flow of 
speech; every person who has been tested has shown severe speech 


disturbance—stuttering, stammering, 


blocking—as a result. Some 


become highly emotional—presumably a reflection of low frustration 
tolerance. (Courtesy of Dr. Grant Fairbanks.) 


of social interaction. Football fans push in 
the direction toward which their team is 
driving. A man who is in a group of excited, 
shouting, angry people will tend to develop 
similar feelings. He sees their facial expres- 
sions, hears their emotional voices, and 
reflexively begins to experience similar 
states himself. This is a key principle in the 
understanding of mob action, wildcat 
strikes, college-student riots, and the like. 
No group mind is involved; it is the mutual 
stimulation of circular reflexes which 


explains the rising tension and emotional 
overflow in such situations. 

From the point of view of skilled acts, 
one utility of the circular-reflex phenome- 
non lies in the perfection of isolated action 
units. Modern life presents many demands 
for new complex activities. But these can 
best be executed if the necessary compo- 
nent units have not only been learned, but 
also automatized. Typing is facilitated by 
prior automatic knowledge of the alphabet. 
It is also dependent upon the ability to 


move each finger independently. Driving a 
car requires prior automatization of move- 
ments of the hand, arm, and foot, in addi- 
tion to the correct perception of the parts 
of the ear and of the highway. Thus the 
circular reflex plays an important role in 
developing these isolated movements to 
such a level that, in complex task situa- 
tions, attention ean be focused on the over- 
all problem and not on the control of 
fingers, hands, arms, and legs. The ability 
voluntarily to manipulate these parts of 
the body, and to achieve desired movement 
patterns, seems to be perfected by the cir- 
cular-reflex mechanism. This, in turn, con- 
tributes materially to the homeostatie ad- 
justment of the total organism, as it reduces 
the required expenditure of energy in 
ndaptation to modern life. 


Insight and Learning 


We can think of learning tasks as varying 
in kind, according to the emphasis upon 
acquisition of skill, or upon understanding. 
The preceding pages have been devoted 
primarily to goal-directed learning in which 
skill elements were of major importance. 
The person knows what he must do, but he 
must develop the sensory-motor coordina- 
tion needed to execute the task. At the 
other extreme, there are learning tasks in 
which skill is of no importance, but under- 
standing what to do is difficult. Naturally 
there are all degrees between these two 
extremes; most learning problems involve 
some degree of perception of the total situ- 
ation, not merely motor skill. 

Consider the problem facing a boy on an 
iron grid in the sidewalk, chewing gum and 
looking at a dime inside the well, 4 feet 
below the sidewalk. The more he looks at 
it, the more fascinated he becomes. He 
tries to reach it with his fingers; no luck. He 
Picks up a short stick and touches the dime 
with it; the coin slides on the floor but of 
course does not come closer to his grasping 
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hand. He becomes more tense and chews 
harder. If only the coin would cling to the 
stick! Suddenly the stick looks different. 
It has a piece of sticky stuff on the end. 
Quickly he places the gum on the stick and 
retrieves the coin. The success is due not 
to development of motor skill, but to a new 
perception of the situation. This form of 
problem solution is called insight. 

Insight learning is characterized, first, by 
the fact that no new skill is involved, and 
secondly, by the fact that it is sudden. 
The change takes place at a cortical level, 
involving the perception of aspects of the 
situation in a new combination. While 
every insight is in some degree novel, we 
must not exaggerate this point. Memories 
of past experiences are always at hand to 
be rearranged in a new pattern. The boy 
cited above had undoubtedly got gum on 
his shoe and found that it picked up 
pebbles. He may have seen park workers 
picking up papers with a nail on the end of 
a stick. The essential feature of insight is 
that the combination is novel for this person. 

Sudden solution in problem solving is 
nothing new. We have dealt with the same 
phenomenon in perception; many of Ruger’s 
subjects showed sudden improvements in 
their puzzle solutions, and Adams’ cats 
likewise often manifested a sudden drop in 
time required to open the puzzle box. As 
far as humans are concerned, it would be 
easy to say that the person has just “ rea- 
soned it out." But we are reluctant to use 
such an explanation for animal behavior; 
furthermore, it is an explanation which does 
not really explain. What processes underlie 
this answer? 

We can get at the nature of insight more 
readily if we start with a purely perceptual 
task. Look at Fig. 9:24. You may say that 
this is a pieture of an old lady wearing a 
bonnet. However, there can be a difference 
of opinion. I say it is a pieture of a young 
lady. You are puzzled by my peculiar 
interpretation but start examining the 
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FIG. 9:24. Ambiguous figure. The restructuring of per- 
ception which occurs in this type of figure may be a 
simple example of what goes on when one achieves 
insight into a complex problem situation. 


picture again to try to understand my re- 
mark. Suddenly you say ‘‘Oh, now I get it; 
she has her face turned so that only a little 
of her profile shows." Now it is certain that 
the drawing itself has not changed. The 
light rays striking your eye have not been 
altered. But you have suddenly restruc- 
tured your perception—a cortical process— 
to get a new set of relationships. Probably, 
in some degree, all perceptions of the envi- 
ronment are in such a state of flux due tothe 
constant shifting of attention, but most of 
them are sufficiently structured that a 
drastic reshuffling is impossible. On the 
other hand, if one gets a habit of seeing a 
situation in a certain way, that might block 
him from getting these other relationships 
(cf. Leeper, 1935, page 234). 

If the solution to a problem depends on 
getting awareness of the young woman, this 
drawing provides us with a good illustration 
of insight on the purely perceptual level. 


The boy with the chewing gum solved his 
problem, most likely on the perceptual 
level, but with some action involved. He 
did, however, have to evolve a new way of 
seeing relationships between gum, stick, 


and coin before he could satisfy his desire. 

The study of this kind of problem solving 
in man is difficult. From early years 
children are taught all kinds of relation- 
ships; furthermore, they live in an adult 
world where they can see examples of re- 


combinations which may affect the solution. 
It has seemed worth while, therefore, to 
turn to the study of animals even at this 
fairly complicated level. 

Some of the most ingenious experiments 


of this type were done by Wolfgang Kohler, 


a German psychologist who found himself 
isolated on one of the Canary Islands during 
World War I, with his animal laboratory. 


Kóhler was impressed with the importance 
of perception in problem solving and 
ranged his researches to test this hypothesis. 

Chickens and dogs were tried in a very 
simple situation. The animal is in a 
U-shaped enclosure (Fig. 9:25). Food is 
placed beyond the barrier at F. A chicken 
will peck and scratch at the wire but will 
not perceive the possibility of going away 
from the food to reach it. The dog at first 
behaves just as the chicken does but 
suddenly turns and runs out of the enclo- 
Sure, around to the food. This so-called 
“detour behavior" suggests that the ani- 
mal has suddenly perceived the problem in 
a new way. Probably it was facilitated by 
shifting attention and random movements 
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FIG. 9:25. The detour problem. Food is placed at F, 
and the animal inside the U-shaped enclosure. This 
problem is useful for adult animals below the primate 
level, and for young children and monkeys. 


of body and head which brought other 
parts of the situation into the visual field; 
however, these movements also occurred 
with the chicken, without effect. The dog 
does not get the new solution at once; he 
also spends some time attacking the barrier. 
As long as a direct approach leads to ten- 
sion reduction, new insights do not develop. 
Frustration of a goal-directed activity favors 
restructuring of the field to produce insight. 
It does not, of course, guarantee that in- 
sight will oceur. 

Experiments with tools. Animals normally 
use objeets as tools to a minimal degree or 
not at all. However, Kóhler decided to try 
some experiments which would indicate the 
animals’ capacity to perceive the relation- 
ship between a tool object and a goal object. 
He placed an ape in a cage, and a banana 
outside the cage, beyond arm’s length. 
Close by, within reach, were some sticks. 
The question was: could the animal perceive 
the stick as a tool for raking in the fruit? 


Tschego first tries to reach the fruit with her 
hand; of course, in vain. She then moves back 
and lies down; then she makes another attempt, 
only to give it up again. This goes on for more 
than half an hour. Finally she lies down for 
good, and takes no further interest in the objec- 
tive. The sticks might be non-existent as far 
as she is concerned, although they can hardly 
escape her attention as they are in her immedi- 
ate neighborhood. But the younger animals, 
who are disporting themselves outside the stock- 
ade, begin to take notice, and approach the 
objective gradually. Suddenly Tschego leaps to 
her feet, and quite adroitly, pulls the bananas 
until they are within reach." 


This experiment illustrates the ape’s 
capacity for developing insight into a new 
technique for obtaining food. The process 
seems dependent upon intensity of motiva- 
tion; Tschego did not solve the problem of 
using the stick as a rake until the prospect 


!Kóhler (1927), pp. 31-32. Reprinted by 
permission of Harcourt, Brace and Company, Inc. 
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of losing the banana to one of the other ani- 
mals appeared imminent. 

Once the new insight has been developed, 
it functions independently of specific ele- 
ments in the situation. Nueva, another ape, 
solved the stick problem. Then she was 
placed in the experimental eage without 
any sticks. She immediately began using 
other objects, even though they did not in 
the least resemble sticks. 


When the objective was put down outside 
the cage, she at once tried to pull it towards her 
with rags lying in her eage, with straws, and 
finally with her tin drinking bowl which stood 
in front of the bars, or to beat it towards her— 
using the rags—and sometimes successfully.’ 


In other words, what was learned in the 
stick situation was not a specific habit of 
stick manipulation, but a new way of look- 
ing at the problem. Almost any movable 
object will now be perceived as a potential 
tool for raking in the food. Humans show 
the same behavior; in the experimental 
problem involving tying together two 
strings hanging from the ceiling (page 314), 
no subject who solved the problem ever had 
any difficulty repeating, even though all the 
“tools” were changed on the second trial. 
Any small object which could be used as a 
pendulum bob would serve his purpose. It 
is this flexibility, this independence of 
specifie environmental resources, which 
marks the superiority of insight learning 
over trial and error. 

Structure building. Another of Kóhler's 
experiments involved the use of boxes to 
reach food suspended in the air. When 
Sultan first saw the cookie hanging from 
the ceiling, he kept leaping for it. Suddenly 
he seized the box, moved it under the ob- 
jective, and in one movement sprang to the 
top of the box and grasped the cookie. 
Here, again, it seems that the box has been 
perceived in a new way. To make the task 


1 [bid., p. 34. 


FIG. 9:26, The solution of the box-stacking problem, 
Although the ape had never piled boxes on top of 
one another, he devised this technique to reach the 
bananas suspended over his head. (Lilo Hess, photog- 
rapher. From Three Lions, Inc.) . 


more diffieult, Kóhler then contrived a 
task requiring two boxes. 


The objective is placed very high up, the two 
boxes not very far away from each other and 
about four meters away from the objective; all 
other means of reaching it have been taken 
away. Sultan drags the bigger of the two boxes 
towards the objective, puts it just underneath, 
gets up on it, and looking upwards, makes ready 
to jump, but does not jump; gets down, seizes 
the other box, and pulling it behind him, gallops 
about the room, making his usual noise, kicking 
against the walls and showing his uneasiness in 
every possible way. He certainly did not seize 
the second box to put it on the first; it merely 
helps to give vent to his anger. But all of a 
sudden his behavior changes completely; he 
Stops making a noise, pulls his box from quite a 
distance right up to the other one, and stands it 


upright upon it. He mounts the somewhat 
shaky construction.! 


Here the basic insight is that into the 
piling up of objects (Fig. 9:26). Three- 
and four-box problems were successfully 
handled after the two-box solution was 
developed; also, the apes promptly trans- 
ferred the technique to other objects. A 
table was used; one ape would climb on 
another’s back to reach the food, and in 
one instance an ape tried to lift the keeper 
so he could reach the goal. These variations 
show the speed of positive transfer once in- 
sight has been achieved; it also warns us 
that past experience must be carefully con- 
trolled if we are trying to study the devel- 
opment of truly novel problem solutions. 

Chance solutions. Were these chance solu- 
tions? In a realistic sense, this seems un- 
likely. Solutions were of course favored by 
random variation in location and posture. 
In the detour experiment, the animal was 
most likely to get a solution when, in his 
dashing about, he had reached a point near 
the end of the screen. (Note, nevertheless, 
that the chickens did not achieve this, al- 
though they showed such random be- 
havior.) Similarly, some of the more com- 
plex problems were undoubtedly facilitated 
by chance fumbling. Köhler describes 
Sultan’s solution of the jointed-stick prob- 
lem (requiring a small stick to be fitted into 
a hole in the end of a larger), as follows: 


Sultan first of all squats indifferently on the 
box, which has been left standing a little back 
from the railings; then he gets up, picks up the 
two sticks, sits down again on the box and plays 
carelessly with them. While doing this, it hap- 
pens that he finds himself holding one rod in 
either hand in such a way that they lie in a 
straight line; he pushes the thinner one a little 
way into the opening of the thicker, jumps up 
and is already on the run toward the railings, 
to which he has up to now half turned his back, 
and begins to draw a banana towards him with 
the double stick. I call the master; meanwhile, 


! Ibid., pp. 135-136. 


one of the animal's rods has fallen out of the 
other, as he has pushed one of them only a little 
way into the other; whereupon he connects 
them again.! 


These experiments indicate the impor- 
tance of perception in problem solving, and 
they probably identify the critical factor in 
perception which correlates with a sudden 
solution. The animal sees the situation as a 
whole. At first and for some time there is no 
progress toward a solution. Suddenly an 
object in the field is seen as functionally 
related to the goal. This is favored by a 
physical arrangement of the situation such 
that the organism perceives the tool in 
physical proximity to the goal. So, when 
Sultan “saw” the two sticks as one longer 
stick which would reach the banana, he 
solved the problem. 

Köhler, in theorizing from his experi- 
ments, emphasized the present perceptual 
field and minimized the role of past experi- 
ence. However, we have already seen 
(Chap. 6) that objects are always perceived 
with some modification due to prior experi- 
ence. This can be illustrated neatly in rela- 
tion to problem solving by Birch’s (1945a) 
study of chimpanzees. His task was that of 
using a hoe to rake in food, thus closely 
resembling Kóhler's pioneer research. Six 
animals, all of whom had been closely 
observed from birth, were used. Four of 
them failed to solve the hoe problem. These 
animals were now returned to their enclo- 
sure, where they found straight sticks vary- 
ing from 16 to 30 inches in length. After 
three days of opportunity for stick play, 
they were retested on the hoe problem and 
immediately solved it without difficulty, 
even though none of them used sticks to reach 
objects during the play interval. In this case 
we are certainly justified in saying that 
learning the qualities of sticks contributed 
to insight problem solving, even though no 
trial-and-error use of sticks occurred. Con- 


1 Ibid., p. 127. 
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FIG. 9:27. A simple perceptual problem for monkeys. 
Food is attached to the chain ending left foreground. 
The monkey must pick out the significant cues from the 
complex total situation (a much simplified version of 
the human task presented in Fig. 6:36, page 233). 
(Courtesy of Dr. H. F. Harlow.) 


versely, we cannot expect children (or 
adults) to solve problems unless they have 
learned the properties of the materials 
essential to a solution. 

Role of motivation. Birch (1945b) also 
used these six apes in a study of the effect 
of differential motivation upon problem 
solving. Motivation was varied by keeping 
the animal without food for 2, 6, 12, 24, 36, 
or 48 hours. Short deprivation presumably 
is related to low intensity of motivation 
(Chap. 2). On experiments with short 
periods without food, the animals tended to 
wander, ignore the food, and play with their 
neighbors. On the very long deprivations 
(high drive intensity), they tended to con- 
centrate their attention and activity to the 
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region of the food. Problem solving was 
interfered with because the perceptual field 
was limited to the food area (focusing). 
Under these conditions, the frustration of 
the barrier induced vigorous aggression 
and disturbed behavior. “A series of unsue- 
cessful attempts to get the food would fre- 
quently be followed by disruptive behavior. 
This behavior would include screaming, 
temper tantrums, of marked violence and 
acts of aggression against the neighbors, the 
apparatus, and the experimenter." Thus an 
intermediate degree of motivation, neither 
too slight nor too intense, was found to be 
most efficient for problem solving. 


Adult Human Learning: A Synthesis 


In the chapter on rote learning we were 
concerned about acquisition of knowledge, 
of the kind we expect our children to get in 
the early school years. A common example 
would be that of learning to read. The first 
step must be to learn the meanings of indi- 
vidual words, so that one may concentrate 
on the act of reading without dividing one’s 
attention. In our primary schools, the 
child might be said to be learning the “vo- 
eabulary" of life; he memorizes certain 
fundamentals like recognition and spelling 
of a sufficient vocabulary, numbers and 
simple arithmetic, a few geographical facts, 
a limited awareness of history. With this 
minimal equipment it becomes possible for 
us to live, function, and solve simple prob- 
lems in the normal cultural environment. 
Association. Underlying the acquisition 
of these primitive facts is the process of 
association. Association has much of the 
externally controlled, mechanical character 
of classical conditioning. Two and two 
make four, not because of any quality of 
the natural situation or because of any 
property which can be insightfully per- 
ceived; the relationship is arbitrarily as- 
serted by the society in which we live. Like 
‘Cf. Fig. 3:17, p. 105. 


the experimenter who rings the bell and 
then feeds the dog, society coerces the child 
into becoming aware of certain properties, 
associating certain stimuli with each other 
and with responses, and so on. 

Our analysis of learning by association 


involved an attempt to keep other variables 
constant. Motivation, for example, was 
given little attention; yet it is clear that the 
intensity of motivation does affect the speed 
of formation of associations. The structur- 
ing of the associative material by intelligent 
analysis of the meaning involved was also 
ignored. The principles of association, which 
were developed in that ehapter, work fairly 
well if the subject takes a somewhat passive 
attitude and learns sheerly by rote- as, for 
example, a college student taking a subject 
which he finds uninteresting. In freo-learn- 
ing situations, adults rarely learn in this 
passive manner. A man will transform a 
series of nonsense syllables into abbrevia- 


tions of railroad names, misspellings of 
familiar words, or even pretended samples 
from a foreign language. He will also 
cluster them in rhythmical units or in units 
to which he can attach some meaning. The 
principles of association, to be sure, are 
still doing their work, but the motivated 
learner does much more than mechanical 
association; he reconstructs the material in 
ways which facilitate its acquisition. 

Transfer. When we talked about transfer 
of training, our experiments showed slight 
amounts of positive transfer—not enough, 
certainly, to justify the idea that sheer prac- 
tice in learning gave one a superior mind. 
And yet, unless positive transfer is really a 
significant reality, no one could ever become 
“educated.” Knowledge, after all, must 
transfer from book and classroom to daily 
living. 

Efficient transfer probably depends upon 
two factors: the person's intellectual capac- 
ity (see Chap. 12), and the way in which 
learning is carried out. If the act of learning 
comes to be perceived as a “good” way to 


satisfy one’s needs, then learning becomes 
perceived as “good” in itself. We develop 
an interest in learning, a “set” to learn 
more, a sensitivity to certain kinds of 
occurrences in our environment. Harlow 
(1949) has demonstrated that animals 
"learn how to learn,” After solving five 
problems, his monkeys learned new tasks 
far more rapidly than after the first one. 
Humans also evidence this phenomenon. 

Many college students fail in attaining 
maximum transfer and utilization of educa- 
tion because they focus too narrowly upon 
a practical goal. Like the animal who stays 
so close to the food that he cannot see the 
tool needed to reach it, these students 
demand an immediately “practical” kind 
of education and thus miss important kinds 
of learning. It will be recalled that princi- 
ples transfer easily, whereas concrete facts 
transfer poorly. The student who misper- 
ceives principles and theory as ‘unimpor- 
tant." is handicapped in his future learning. 

In perception, as in goal-directed learn- 
ing, the development of a schema is impor- 
tant. When we can arrange words in alpha- 
betical order, numbers in a series, scientific 
facts in a general principle, we have greatly 
increased their chances of retention and 
utilization. Schema development is there- 
fore homeostatic in character. Man is dis- 
tinetively superior to all other animals in his 
capacity for schema development. When we 
compare people of different levels of com- 
petence, we find that superior performance 
goes with success at organizing specific 
facts into schemata. 

Conditioning. Classical conditioning shows 
that man learns to perceive and behave in 
terms of the relation between recurring 
pairs of stimuli. The roar of the tiger rein- 
states the image of his appearance; and 
either the sound of his roar or the word 
tiger will set off the conditioned heartbeat, 
stomach constriction, and other visceral 
reactions. Like association of ideas, from 
which it is distinguished only formally, 
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classical conditioning is primarily rote and 
mechanical in character. 

The circular reflex was found to be a 
variety of conditioning which played a sub- 
stantial role in human development. The 
child must first learn to control his own 
muscles before he can acquire adult be- 
havior patterns. His vocal babbling sets up 
a circular reflex in which a sound is condi- 
tioned to muscular action; then when an 
adult speaks, this tends to set off the same 
muscle movements and “imitation” of the 
spoken word. Similarly the child must first 
be conditioned so that the sight of his 
moving arm is tied in with actual muscu- 
lar contractions before he can imitate adult 
arm movements.! 

Instrumental conditioning. Unlike classi- 
eal conditioning, instrumental conditioning 
involves active effort by the organism to 
restore equilibrium. Because response varia- 
tion—with selection of an efficient reac- 
tion—is a part of this process, the instru- 
mental CR illustrates dynamic rather than 
static homeostasis. Instrumental condition- 
ing provides an excellent model for under- 
standing many kinds of reactions to simple 
threats and simple goal-directed problem 
situations. In both classical and instru- 
mental conditioning, the learner must iden- 
tify the significant stimulus, separating it 
from a background of other stimuli. 

Goal-oriented learning. In this chapter 
we have been concerned with an analysis 
of learning which is more realistic, because 
it includes a wider array of determining 
factors. This is not to deny the reality of 
association and conditioning but to suggest 
that they do not have the distinctive 
quality of involving the total organism. In 
the type of learning which is goal-directed, 
we find the organism wanting something 
and embarking on a voyage of discovery. 


1A deft literary production which gives a 
realistic picture of what life might be like, if 
conditioning were the sole principle of learning, is 
the novel by Aldous Huxley, Brave New World. 
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‘The motivation modifies the perceived situ- 
ation; and objects related to the goal are 
especially perceived differently. 

Even goal-directed learning, however, 
involves automatic, mechanized constitu- 
ents. When a learned act is repeated, kines- 
thetic sensations begin to take over control 
—probably by way of conditioning—so 
that the cortical processes, perception and 
learning, can be focused on other aspects. 
Once we have learned to speak a foreign 
language, we can concentrate on better 
expression of ideas. In the early stages, we 
are focused on the mechanics and cannot 
attend to the ideas. Skilled habits may 
therefore be considered as aids to higher 
mental activity by freeing the organism of 
the necessity for attending to simple, 
mechanical activities. On the other hand, 
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a habit can be a block to mental progress 
because, once a given skill is developed, it 
tends to run off automatically even when 
it is no longer truly appropriate. Similarly, 
if one gets fixed in a certain way of perceiv- 
ing situations, he has trouble in developing 
new insights which would represent better 
adaptive solutions. 
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use of associations of ideas and past con- 
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sively toward a more successful adjustment. 
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CHAPTER 10 


Remembering 


The problem of memory has a variety of 
aspects. We have already noted that in 
certain respects memory cannot be sepa- 
rated from learning; if the effects of a learn- 
ing experience were not retained over time 
(vetention) and manifested in subsequent 
behavior (recall), no complex behavior 
could ever be developed. In Chap. 7 we 
presented some of the known facts with 
regard to quantitative aspects of remember- 
ing; the effectiveness of various conditions 
could be ascertained by measures of amount 
recalled. 

In these quantitative studies the experi- 
mental model was: learning, time interval, 
memory testing. Variations were introduced 
in terms of the kind of stimulus material to 
be learned, the activity during the interval, 
and the conditions at the time of recall. 
But in all these studies the emphasis was 
upon rigid control of the situation and 
the quantitative measure of memory 
performance. 

As an explanatory concept the term 
memory trace was introduced. Variations in 
the memory trace were ascribed to condi- 
tions at the time of learning, during the 
lapsed interval, or at recall. The curve of 
forgetting, for example, showed quantita- 
tive variations in memory traces with dif- 
fering intervals of time. However, we did 
not attempt to explore the concept of 


memory trace as such or to consider the 
qualitative changes in the memory trace 
with time. It is now essential that we take 
up these problems, since they become basic 
aspects of the psychology of thinking. 

The memory trace cannot be observed 
directly. It is an inference, a hypothetical 
construct, contrived to explain the fact 
that the effects of learning persist over 
time. Memory traces must be assumed in 
animals as well as in man. However, if we 
wish to study qualitative changes in 
memory, we can study only human beings, 
since some kind of symbolic report on what 
is recalled must furnish the data for that 
research. Furthermore, we shall have to 
forgo studies of infants, since they too 
cannot communicate the quality of their 
memories. 

Infants are capable of learning, even prior 
to birth. During the first year of life sensory 
impressions have an effect, the CR can be 
established, simple goal-directed habits are 
learned. We cannot, however, investigate 
changes in the memory of these experiences. 
It may be—since there is little competition 
from other similar memories—that these 
experiences register almost photographi- 
cally and are recalled precisely. Most 
parents who read stories to very young 
children know how promptly the child 
protests omission of a single word in a 
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familiar passage. Primary-school children 
show much more vivid, even eidetie im- 
agery (see page 359) than doadults. Thus we 
may infer, but on extremely limited evi- 
dence, that memory traces in the early 
years persist, with little modification. 

The acquisition of language. As the 
child becomes civilized, he acquires a 
language; indeed, the two processes are 
probably the same. It takes a whole year 
for him to learn a few words; but at the 
age of three he may understand as many 
as 1,000 verbal symbols. And at this early 
age he is no longer focused primarily on 
the physical stimuli around him. He is 
likely to be much more centered upon com- 
municating with and receiving communica- 
tions from the human environment in 
words. He asks for goal objects to satisfy 
his desires, and gets—or is denied—them. 
Adults impose requirements upon him. 
The distinction between “me” and “they” 
becomes sharper. The child becomes aware 
of himself as a separate personality; he 
comes to perceive himself as a distinctive 
part of the world. (The young infant ap- 
parently perceives parts of his own body— 
hands, legs, etc.—as objects, not as part of 
himself.) With language development he 
comes to perceive and label himself as a 
member of the Smith family, as a Presby- 
terian, as a first-grader, and so on. These 
“roles” exert an impressive influence upon 
the formation of personality; we shall dis- 
cuss them in detail in a later chapter. 

Philosophers once referred to the mind of 
the newborn human as a blank page, a 
tabula rasa upon which anything could be 
written by the external environment. That 
conception may be correct at birth, but it 
speedily becomes inaccurate, especially so 
when language is acquired. From that time 
on the external stimulus decreases in im- 
portance; the linguistic reaction, the evalua- 
tion of the stimulus, and its relation to past 
experience increase sharply in psychological 
significance. The organism must be thought 


of as constantly trying to achieve some goal, 
to reduce tension. In this process the 
stimulus is taken and fitted into an ongoing 
pattern; it is less often that the stimulus 
molds the organism. To a man trying to 


drive a nail, a brick may be perceived as a 
substitute for a hammer; if he is disturbed 
by wind blowing his papers about, the 
brick becomes a paperweight; and if he is 
in the grip of intense anger, the object is 
now seen as a weapon. Such considerations 


suggest that it is most misleading to say 
that a stimulus initiates action. The stimu- 


lus is likely at best to be trigger, releasing 
action determined by inner forces. 

The changing memory trace. When we 
think of memory traces within this dynamic 
pattern, it is difficult to suppose that the 


trace is merely a copy of the stimulus object 
or situation. We must expect that memory 
items will be exaggerated, suppressed, or 
distorted to fit into a pattern of need and 
adjustment. As later pages will show, this 
is precisely what does happen.! 

There is one respect in which man at- 
tempts to resurrect the memory trace in its 
original form as a copy of the stimulus 
(although it is difficult to do this much of 
the time). When I am consciously trying to 
evaluate a past experience as a guide for 
future action, or when I am trying to 
imagine a future situation so that I can be 
prepared for it, I am likely to try to rein- 
state images exactly as they occur in 
experience. In this case, memory is like a 
new type of distance receptor; by it man 
can perceive the past and the future, as 
well as the physical present. 

The importance of changes in the 
memory trace can best be evaluated by 
referring back to the summary of human 
learning at the close of the preceding chap- 
ter. The identification of the significant 
stimulus was stressed at that point. Pavlov’s 
dogs had to salivate only to a particular 
stimulus, not to others. The student 

1 Look again at Fig. 1:4. 


memorizing a foreign-language vocabu- 
larly must correctly recall the English 
words paired with these foreign words. A 
physician must learn to recognize the symp- 
toms calling for one treatment, distinguish- 
ing carefully those demanding a differ- 
ent procedure. In all these cases, changes 
in the memory trace could conceivably 
destroy the value of much training and 
teaching. 

The preceding paragraphs reveal the 
scope of the problem of memory. In this 
chapter we shall examine the data concern- 
ing memory in its broad interrelations with 
perception, emotions, language, attitudes, 
and social conditions. Psychoanalysis, for 
example, has developed an elaborate tech- 
nique for exploring infantile and repressed 


memories; in many cases it is easy to show 
the distortion which has affected the 
memory material. In addition, there are 


numerous objective types of research which 
throw light upon the problem. Let us 
turn to a consideration of these 
investigations. 


now 


The Memory Image 


Every human being apparently has the 
ability to reinstate past perceptions in the 
form of images, although these range from 
vague impressions, largely verbal in charac- 
ter, to vivid, sharply defined pictures al- 
most photographic in nature. Because it is 
impossible to communicate mental content 
directly from one person to another, it is 
difficult for people who differ markedly in 
imagery to describe this difference. Both 
must use language; but a verbal description 
of an object is not the same as an image of 
the object. 

To clarify this point, particularly for 
readers with poor imagery, it may be help- 
ful to begin with a consideration of the after- 
image. As has been noted in Chap. 5, all 
receptors theoretically mediate both sensa- 
tions and afterimages, but it is easiest to 
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observe the afterimage in certain special 
cases. 

The positive afterimage is a reproduction 
or persistence of the original sensation. Swin- 
dle (1916) demonstrated the visual after- 
image in this fashion: one enters a dark room, 
waits a few minutes for adaptation, then 
turns on a bright overhead light for a frac- 
tion of a second. After the light goes off, 
there is a short latent period during which 
nothing happens; then the room seems to 
be illuminated, and one sees the image of 
his own body, as well as the outstanding 
objects in the room. This experience lasts 
for a few seconds, but under special condi- 
tions of repeated stimulation with a strong 
light, the effect may persist for hours. 
Swindle states that he obtained a vivid 
afterimage of his friend, then went to bed 
and to sleep. Upon awakening, while his 
eyes were still closed, he flashed a light 
through the eyelids and again set off the 
afterimage of the friend. 

Recurrent afterimages are reported rather 
commonly. People who experience a some- 
what excessive sensitivity to light (photo- 
phobia) often report that a long day’s 
fishing in bright light is followed by after- 
images of the pools and foliage which are 
so intense as to interfere with relaxation 
and reading. Many persons are bothered by 
sensations of continued movement after a 
long car, ship, or train ride. Swindle (1917) 
suggests that recurrent afterimages may 
be the correct explanation for reports of 
apparitions and ghosts. 

Galton’s study. The first attempt to gather 
general data on the frequency and vivid- 
ness of imagery was made by Sir Francis 
Galton 70 years ago. This did not deal with 
afterimages, but with memory images, 
voluntarily recalled. (The true afterimage 
does not depend on an effort, to recall it.) 
However, it is quite likely that the memory 
image has the same ultimate basis as the 
afterimage. 

Galton asked hundreds of people to recall 
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FIG. 10:1. Block of numbers for testing eidetic 
imagery. Various blocks of random numbers were 
used in testing lightning calculators and persons with 
eidetic imagery. The block is exposed briefly, and 
then the person is required to give the diagonal 
figures, the second vertical column, etc. Obviously 
such answers can be given only if a kind of photo- 
graphic image is retained. (From Binet, 1894.) 


the appearance of “this morning’s break- 
fast table" in order to obtain data about 
the “pictures in the mind's eye." A rough 
scale in degrees of vividness of the image 
was proposed. Zero indicated no image, 5 
an image equal in clarity to the original 
percept. Galton was surprised at the wide 
range in the results. Many people reported 
no imagery at all. Others described images 
as vivid as hallucinations. 

Here are some of the findings of Galton's 
and other studies of this type. Visual 
imagery is commonest and most vivid. 
Auditory, tactile, kinesthetic, gustatory, 
and olfactory are in that approximate 
order. Those who are high in one type of 
imagery tend also to be high in others. 
People working at jobs requiring abstract 
thinking are below average in imagery. 

Binet (1894) reports an interesting dif- 
ference between two professional caleula- 
tors. He presented to each man a block of 
numbers such as that in Fig. 10:1. He 


found that both calculators were able to 
remember the digits in any order, but one 
of them invariably reached the solution 
more quickly. It turned out that the 


speedier individual used visual imagery 
and simply read off the digits, while the 
other used auditory images and was forced 
to repeat the numbers in their original order 
before he could rearrange them in the order 
demanded by the instructions. In this ease 
visual imagery was more efficient; in other 
instances, of course, this would not be 
true. For instance, it has been shown that 
people using auditory imagery do better on 
a test involving finding rhymes for a given 


word and that musicians have more vivid 
auditory imagery than do psychologists. 
Variation in imagery. There is consider- 
able reason to think that children have, on 
the average, more vivid imagery than 
adults. As we get away from interest in the 
concrete, unique object, into concern with 
meaning and abstract ideas, imagery dete- 


riorates. It is likely that fragmentary 
images or verbal cues (including speech 
movements) are more efficient in helping 


us to recall decisions, judgments, and 
logical deductions, even though these were 
originally based on concrete data. 

Performance of routine activities may be 
associated with lack of imagery; the same 
person, when engaged in an unusual ac- 
tivity, may find himself employing images. 
Studies of thinking indicate that images 
are more likely to occur if something blocks 
the flow of thought; a person trying to solve 
a problem has more imagery when he finds 
himself stuck and unable to proceed. Fa- 
tigue also seems to favor the heightening 
of memory images; just before one goes to 
sleep he may find his imagery very intense, 
and of course dreams involve brilliant 
imagery for most people. 

These observations suggest that the 
threshold for imaged experience changes 
from time to time. When one is at work on 
a task requiring attention, the threshold 


is high and images are shut out (focusing). 
Fatigue, relaxation, and daydreaming lower 
the threshold and permit images to appear. 
In problem solving the threshold may be 
high; but if additional energy is mobilized 
to deal with some blockage to a solution 
this may overpass the threshold and ac- 
tivate brain areas concerned with sensory 
experience, The images intensified in such 
instances would be those associated in some 
degree with the goal sought or the tension 
operating. 

Training apparently can improve the 
quality of imagery. Terman (1926) reports 
a case of a boy who was strongly motivated 
to become a musician, who practiced a long 
time to improve his auditory imagery. He 
apparently was quite successful. But at- 
tempts to impose such training from the 
outside, in the absence of vigorous inner 
motivation, have not worked well. 

Motivation affects both content and in- 
tensity of imagery. The subjects in the 
Minnesota starvation experiments (page 
57) reported that they were constantly 
plagued by thoughts of food and that their 
imagery for foodstuffs was more vivid than 
normal. Clinical studies indicate that men 
with powerful sex drives find themselves 
preoceupied with visions of women and 
sexual embraces; the reverse, of course, is 
also true. 

The imaginal processes, therefore, far 
from being simple, exact copies of past 
experience, are modified in various ways. 
The image which is evoked at any given 
time is subject to determination by the 
conditions of the whole organism. It is 
thus very difficult for one to be sure that 
he is recalling an incident exactly as it 
occurred; an unknown amount of retrospec- 
tive falsification enters into most of our 
memories. 

Image and percept. Since almost everyone 
occasionally has intense, clear imagery, 
there is a potentially serious problem of 
distinguishing the image from a realistic 
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percept. How shall we know that a given 
visual experience is determined by an 
outside, physical stimulus? Can we dis- 
tinguish it from an hallucination? If I 
should see an elephant strolling quietly 
down Main Street in Hanover without an 
attendant, I might well doubt.the realistic 
basis of the sight. In such cases one looks 
for supporting cues from other senses: is the 
elephant walking with heavy, sinking steps, 
producing muffled sounds? One may also 
look for supporting meanings, probabilities 
that the elephant might be there: is there 
a circus in town? Is it an advertising stunt? 
Even with such additional data, the deci- 
sion may be difficult. 

Perky (1910) has illustrated well the 
confusion that may arise. College students 
in a dimly lighted room were asked to 
imagine certain common objects (banana, 
apple, etc.) pictured on a translucent 
screen. Without their knowledge a slide 
was projected onto the screen from behind, 
showing the object very faintly. If the 
illumination was gradually increased, the 
subjects could clearly see the pictured 
object, yet continued to think it was the 
inner image. In pathological states such as 
delirium tremens, the victim may have 
extraordinarily vivid experiences of ani- 
mals, people, and objects which are not 
physically present. He perceives them as 
real; as far as his behavior is concerned, 
they are real. 

Memory and percept. It is probable that 
only infants experience a simple, direct, 
perception unmixed with memory images. 
Of adults it is clearly true that “we see 
more than we see, and hear more than we 
hear.” An automobile, a dog, a man—all 
are perceived differently on successive 
occasions. If the dog bites you, you will 
never see him again without your percept 
being modified somewhat by this occur- 
rence. A man who on first acquaintance is 
quite unattractive may—after he has 
helped you—be perceived as “interesting 
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looking.” Past experience and the resultant 
memory images induce some of the per- 
ceptual distortions illustrated on page 228. 

It is not surprising, therefore, that under 
certain circumstances the image may 
actually dominate over the physically 
determined percept. Over 50 per cent of 
college students report that they have had 
the experience known as déjà vu—the 
illusion, upon looking at a new landscape, 
that they have already seen it. Analysis 
usually indicates that some element of the 
physically present percept is equivalent 
to some past stimulus; this arouses asso- 
ciated memory images and invests the 
whole scene with a feeling of familiarity. 
This memory error, or false recognition, is 
known as paramnesia. 

Experimental paramnesia. In the nature 
of the situation, objective demonstration 
of déjà vu is difficult. People report dramatic 
instances of premonitions which have been 
verified; a driver comes to a fork in the 
road and feels that it will lead to a certain 
scene, even though he is sure he has never 
traversed the route before—and his expec- 
tation proves correct. We cannot, in such 
isolated instances, assay the role of factors 
such as similarity of landscape, the uncon- 
scious goal orientation described in the 
preceding chapter, wish (or fear) to reach 
a certain place, and so on. 

One of the few experimental studies 
relevant is that by Banister and Zangwill 
(1941). They presented pieture cards to 
their subjects for study. Each subject was 
then hypnotized and shown another series 
of cards, varying in resemblance to the 
previous days’ series. Now he was in- 
structed (hypnotically) to forget the cards 
—that he would be unable to recognize 
these pictures if they were seen again. On 
the following day the old cards and several 
new ones were presented. All six cards seen 
in the hypnotic session elicited the feeling 
of doubtful recognition, similar to par- 
amnesia. Here is a typical protocol: 


Ihavetheimpression . . . I have the impres- 
Sion that I have seen that before . . . . (pause) 
Do you remember where or anything about it? I 
have a feeling I should like to tell you but why 
can't I say it? I have the same feeling as I 


had .. . .I know exactly . . . . There is some- 
thing in my mind which is making continual 
efforts to tell you but my tongue won't get on 
with the job. Now where did I? I am just saying 
to myself now: “Come, don't be so dumb! You 
know you have seen it before!” . . . . It’s like 
making up one’s mind to jump over one of those 
walls that give way under you . . . . I simply 
can’t give the answer to you. It’s a very tiring 
process too.! 


This experiment illustrates the feeling 
of familiarity which is the hallmark of the 
memory image, the irreducible factor in 
ordinary recognition: I have seen this before. 
Often things are correctly recognized, yet 
the perceiver can give no evidence for the 
accuracy of his judgment except this feeling 
of recognition. No satisfactory analysis of 
this feeling has ever been made. We should 
be tempted to say that the feeling of 


familiarity is a judgment based on slight 
differences between a physically stimulated 
percept and a memory image—if it were 


not for the facts, stated above, which 
show that sometimes the two cannot be 
distinguished. 

Another interesting outcome of the 
Banister-Zangwill study was the fact that 
subjects would invent nonexistent occur- 
rences to explain the felt familiarity. Iso- 
lated memories, which do not fall into their 
proper place in the continuit y of experience, 
are disturbing. If the person feels sure he 
has seen a picture, he will invent a fictitious 
incident to explain it (retrospective falsi- 
fication). It makes him uncomfortable to 
recognize a scene without being able to 
anchor it properly to the rest of his experi- 
ences. Normal, well-behaved memories fit 
in with goal-directed action (I was on my 


! Banister and Zangwill (1941), p. 42. Reprinted 
by permission of the British Psychological Society. 
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FIG. 10:2. A test picture for eidetic imagery. This is a picture used by G. W. All- 
port in a study of imagery of English school children. After only a 35-second 
exposure, those with eidetic imagery could give numerous details from the picture 
and could even spell the long German word over the doorway. (Courtesy of 


Dr. G. W. Allport.) 


summer vacation; I was with my unit in 
southern Italy). Atypical situations, mem- 
ories which cannot be anchored, percepts 
which do not harmonize with other cues 
(tactual, kinesthetic)—such experiences 
arouse insecurity. Because they are con- 
fused and ambiguous, it is easy for the 
person to project into them what he hopes 
or fears will happen (Chap. 6). Such is the 
origin of premonition. We need not add 
that no scientifically controlled evidence 
for the validity of such premonitions has 
been obtained. 

Eidetic imagery. Many children and 
some adults have the capacity for develop- 
ing images which are almost photographic 
in character. These images are called 
eidetic (virtually, identical) and persons 
having such experiences are often classified 


by the German term Hidetiker. Children ten 
to fifteen years of age seem most frequently 
to show eidetic imagery. A typical test 
picture is shown in Fig. 10:2. This picture 
was exposed for 35 seconds, then covered 
by a gray screen on which the image was 
projected. Of 30 such children, several 
could spell the long German word, either 
forward or backward, by reading their own 
image. They could also give many more 
details than could have been noted in the 
exposure time. 

Eidetie imagery has interested psychol- 
ogists because it seemed to offer a way of 
studying phenomena closely relat ed both to 
afterimages and to actual percepts. Meenes 
and Morton (1936) eompared the after- 
images of eidetic and noneidetie children. 
As might have been anticipated, the after- 
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images of the Eidetikers were more promptly 
aroused, lasted longer, were more often 
positive (same color as the stimulus), and 
were more detailed than the afterimages 
of the other group. Apparently in the 
eidetie cases, the threshold for imagery 
of all types is low. After a week's delay 
the eideties were markedly superior in their 
ability to reactivate the image and to 
report details about the pictures. 

The eidetic image, however, is not the 
same as the percept or the afterimage. It 
is less tied to the supporting framework in 
which the picture is set. The image can be 
projected to any location and can be seen 
with the eyes closed. (This is also true of 
afterimages, but not of percepts.) Some 
children can modify their eidetic images by 
voluntary effort; for instance, the monkey 
can be seen to jump. Afterimages cannot 
be so modified. This flexibility makes it 
seem that the eidetic image is a true mem- 
ory image, but of uncommonly high 
vividness. 

It has proved impossible to segregate 
Eidetikers as children who are unique in 
any respect. Furthermore, there are always 
borderline cases who might—or might 
not—have eidetic imagery. As we noted 
at the beginning of this chapter, people 
vary along a scale, from virtually no 
imagery whatever to very clear, brilliant 
imagery. The Hidetiker is apparently noth- 
ing more unique than the extreme case 
on this scale. He is unusual, but his images 
arise in the same way as yours and mine, 

Associated imagery. Every image is 
likely to be associated, not only with other 
experiences in the same modality, but with 
images from other sense organs. If a person 
is asked to image the tone of an organ, he 
may also experience a visual image of the 
pipe organ in a familiar chapel, along with 
the auditory image. A “mental picture" 
of a chocolate cake may be accompanied by 
gustatory experiences. All normal incidents 
involve sensations from several receptors. 


If one attempts to remember the occur- 
rence, he gets a better reproduction if these 
various images “hang together." We have 
already noted (Chap. 8) that experimental 
evidence favors the view that one sensation 
can directly arouse an image from another 
modality as a result of conditioning. Stu- 


dents who have served in a bell-shock 
learning experiment often say that they 
hallucinate the shock even when it is not 


administered. 

This type of association between sensory 
modalities is partieularly common with 
regard to vision and hearing. Many people 
translate the sounds heard in program 
musie into visual pietures which give their 
interpretation of the musie in story form. 
A survey of 276 college students reveals 
that more than half showed some tendency 
to associate color with short musical <elec- 
tions (Karwoski and Odbert, 1938). 

The tendency to make these cross- 
modality associations has evidently been 
present in our culture for a long time. Our 
language illustrates the phenomenon: we 
speak of “warm” and “cool” colors, of 
"'rasping" sounds, of “sweet” voices, and 
so on. Some kinds of wine—and humor— 
are said to be “dry.” 

Early psychologists were so impressed 
with this phenomenon that a special vocab- 
ulary built up around it. Synesthesia is the 
general term used for situations in which 
a stimulus to one sense arouses a vivid 
image in a different modality. Chromesthesia 
is the occurrence of color in association 
with nonvisual stimulation. Color hearing is 
the special case of chromesthesia in which 
color is seen when sounds are presented. 
Color hearing is the most common form 
of synesthesia, but cases of colored tastes 
and odors, and other unusual combinations, 
have been recorded. Estimates of color 
hearing in the American population range 
from 1 to 10 per cent, depending on rigidity 
of classifications and the nature of the 
auditory stimulus used. Musical selections 


reveal more cases than the pure tones of 
tuning forks. As with other forms of 
imagery, synesthesia is most frequent 
among children, and such children are often 
Hidetikers (Argelander, 1927). 

Some of the theories about synesthesia 
have proposed that the individual with 
such experiences is physiologically unique, 
having direct nervous connections between 
the related sense organs. These proposals 
have fallen foul of the same difficulties 
that we mentioned in connection with 
attempts to segregate eidetic images as 
unique phenomena. There are too many 
borderline cases. One may see colors and 
hear sounds when hit on the head with a 
club. A few people see a splash of color 
when a door is being slammed; others 
simply experience the jar as unpleasant 
and relate an unpleasant color to the sound. 
In some measure the sensory centers in the 
brain can be set off by strong stimulation 
even if it is inappropriate. And people 
differ markedly, of course, in their thres- 
holds for different kinds of stimulation. 
However, it has so far proved impossible to 
demonstrate experimentally any kind of 
nerve connection which is different in 
synesthetic cases from that of normal 
subjects. 

Another difficulty arises from the fact 
hat synesthesia does not follow a constant 
pattern in different persons. People with 
colored hearing are likely to associate high 
reble tones with bright colors, and low 
ones with darker shades. But the specific 
hue (red, green, blue) differs widely from 
individual to individual. 

What does seem to be a rather consistent 
finding about synesthetes is that (hey have 
arranged two series of stimuli in parallel. 
We can, for example, readily arrange visual 
experiences along a gradient from dark to 
ight. In the same way we can arrange tones 
from bass to treble (Riggs and Karwoski, 
1934). Synesthetes characteristically see 
bass tones as dark colors. treble as a lighter 
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hue. Similarly, some instances of synesthe- 
sia involve parallel gradients of weight 
(heavy—light) and tone or color. As we 
shall see later, there is considerable evi- 
dence in favor of the view that these parallel 
associations are influenced by the culture 
in which we live. 

Some psychologists have proposed that 
creative artists possess synesthesia to an 
extent markedly greater than the average 
of the population. The evidence, however, 
is rather scanty. June Downey (1929) made 
a study of eight major English poets in 
quest of proof for the theory, analyzing 
the writings and also the biographies of 
Poe, Blake, Swinburne, Keats, Rossetti, 
Meredith, Browning, and Shelley. While 
she admits that there is not much proof 
for the existence of “true” synesthesia in 
these men, ‘‘there is sufficient justification 
for concluding that they enjoy, more than 
the ordinary reader, analogies between the 
senses. It may be stated as a principle 
that an analogy which the average reader 
finds foreed and unmeaningful probably 
represents a peculiar but natural, rather 
than reflective, mode of thought for the 
poet." Thus it may be that the artistic 
mind is characterized especially by a greater 
facility in arranging these sensory experi- 
ences in parallels, and in sensing similarities 
which cannot be perceived by most of us. 

Origin of synesthesia. The development 
of synesthesia has not been adequately 
studied; hence its origin is unknown. Some 
physiologists have speculated about “ short- 
circuiting” between brain areas, but most 
of the evidence on brain function con- 
tradicts this view. An explanation which 
seems fairly plausible would run like this: 
The synesthete starts as a child with 
unusually vivid imagery. Because of asso- 
ciation (or conditioning), he begins to see 
colors accompanied by certain tones or to 
have some other irrelevant sensory in- 
trusion. This phenomenon is likely to be 
somewhat disturbing—it creates inner ten- 
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sion. The tension is reduced and equilibrium 
restored if the situation can be organized 
into a pattern. The colors are set into a 
series and arranged in an order correlating 
to the musical scale. This schema gives the 
child a feeling of control of the situation. 
It is perhaps analogous to the disturbance 
felt by the child who moves to a country 
where a new language is spoken. He can 
restore equilibrium and gain control of his 
environment only by learning the language 
and arranging it in relation to his prior 
speech. This relieves the insecurity felt 
while he is assailed by stimuli which he 
cannot understand. 

The foregoing explanation is rather 
similar to that offered for the occurrence of 
paramnesia. A person goes into a new place 
and feels “this is familiar." This feeling, in 
the absence of a remembered experience, is 
upsetting. He restructures the situation by 
inventing a false memory to account for 
his “memory” of the novel stimulus. 

Structuring a series of experiences by 
arranging them in an orderly sequence is 
likewise a property of human and animal 
organisms which we have already en- 
countered. In Chap. 5 we noted that 
sensations are spontaneously classified and 
arranged. In Chap. 6 attention was called 
to the generalization of perceptions, in 
which we form classes of objects, animals, 
people, ete. Apparently this kind of device 
is commonly used to bring order into a 
confusing environment. Synesthesia, then, 
is not a unique phenomenon, but simply 
another illustration of man’s attempt to 
keep control of his environment. 

Imagery types. Before leaving the sub- 
ject of imagery, we should mention briefly 
a concept once widely prevalent in psy- 
chology: the notion that people can be 
classified into imagery types, such as 
visual, auditory, and tactual. Occasionally 
we find a person who seems to have little 
imagery other than in one preferred modal- 
ity. It is likely that he also will report that 


he learns best by having material presented 
to that sense; that is, an ‘‘auditory-minded” 
man would say that he learns best by 
listening rather than reading or watching. 
Some psychologists made a great deal of 
this scheme for classifying people; they 
worked on tests for identifying a person’s 
imagery type, and so on. Unfortunately, 
the general result of these investigations 
was to show that people who have vivid 
imagery in one modality are usually gifted 
with good imagery in the others and that 
there is no tendency for people to group 
themselves as visiles, audiles, ete. When 
any considerable number of subjects have 
been examined, the “mixed types" always 
predominated; hence the type theory was 
abandoned. 

It is, of course, worth while finding out 
what kinds of imagery a person has. If one 
were teaching a school child who had vivid 
visual imagery, this could certainly be 
utilized in helping him learn. Similarly, a 
boy very poor on auditory imagery might 
be advised against music. But it is wiser to 
think of a continuum, from persons with 
little imagery to those with rich, vivid 
images, rather than of groups having a 
predominance of one sensory mode or 
another. This rule holds for many other 
attempts to classify people into "*per- 
sonality types”—see Chap. 15. 


The Memory Span 


The span of memory is defined as the 
amount of material which can just be 
remembered perfectly, immediately after a 
single presentation. Measurement is usu- 
ally accomplished by presenting a series 
of unfamiliar composition, although the 
separate elements are familiar; for example, 
a number series like the following: 


7149285 


Tf the individual succeeds on the first span 
presented, he is given another scrambled 


list with one more digit, and so on until he 
fails. If he fails the first, he is given lists 
of decreasing length until he succeeds. If 
careful measurement is desired, a variety 
of lists will be tried to be sure that he can 
normally succeed at one level and will fail 
at the next longer list. 

The memory span tends to increase with 
age. Children four to six years old can hold 
about four digits in immediate memory; 
college students average about eight. This 
span can be improved by training, but few 
people are willing to do the work required; 
for most purposes, there is little advantage 
to such an extended memory span. “The 
lightning calculator” has a wide span; this 
is due to a variety of factors. Many number 
groups may be perceived as a unit (e.g., 
1492 in the above example), because of his 
constant manipulation of numbers and the 
numerous associations number groups have 
for him. He forms schemata based on 
relations within the list; e.g., in the example 
above, each number above 5 is immediately 
followed by one below 5. These processes 
occur so rapidly that they make a 13-item 
series as easy for this specially trained 
person as a 7-item list would be for most 
of us. The “lightning calculator” may also 
have eidetie imagery, but most of them 
apparently rely heavily upon organizing 
the items into meaningful units (Bousfield 
and Barry, 1933). 

The effect of overloading on memory 
span is interesting. If one can just handle 
eight digits and is presented with nine, he 
will successfully recall, not eight, but five or 
six. The attempt to “stretch” and encom- 
pass a series beyond the effective span 
results in breakdown of the whole process. 
Two factors are involved here: (1) the 
retroactive interference of later items in the 
series, blocking recall of the early items; 
and (2) the interference with discrimination 
when an excessively difficult task is pre- 
sented (as in the case of Pavlov’s dogs who 
became “neurotic” when the ellipse was 
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made very similar to the circle). The first 
of these is obvious enough; experiments on 
association and retroactive inhibition show 
emphatically how later learning interferes 
with earlier learning. The second is not so 
obvious; however, anyone who tries the 
experiment will find that he does not first 
acquire six, then add a seventh and perhaps 
an eighth, but that he must grasp the entire 
group at a single perception. Apparently, 
then, the effort to encompass too much 
results in a real loss of efficiency in the 
perceptual function. 

Memory span and delayed memory. In 
a sense, of course, memory as tested by 
memory span, and memory as tested by 
delayed recall must be the same basic 
process. I recall now what happened 5 
seconds ago, and tomorrow I may still be 
able to recall that incident. Had it not been 
learned (perceived, attended to) in the first 
instance, it would not have been remem- 
bered at the later time. 

Delay, however, sharply reduces the 
efficiency of memory for meaningless groups 
of items. Even a requirement of a 30-second 
delay can introduce significant errors into 
recalls of digit-span material (Maslow, 
1934). The introduction of any kind of 
distracting activity requiring attention 
will also break down the memory span, A 
student may be able to handle seven digits 
with a 10-second delay as long as he sits 
quietly during that interval, but if he must 
also press a button when a bell sounds, he 
will drop to six or even to five. The per- 
formance seems to depend on a momentary 
persistence of the impression, and attention 
must be keyed to catch the persisting 
impression. 

Rehearsal to obtain the benefits of 
repetition (see Chap. 7) is necessary if 
immediate memory is to be converted into 
durable memory. I forget the names of most 
people immediately after being introduced 
to them; but if I really want to remember 
the name, I repeat it several times in the 
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conversation or to myself, note its distine- 
tive characteristics, and tie it to the per- 
son’s facial appearance, occupation, or 
some other significant feature. 

Memories of the aged. It is a matter of 
common observation that the aged may 
have great difficulty recalling what hap- 
pened an hour ago but can discourse 
fluently about events of 50 years past. This 
is due to a decline in the memory-span 
function with encroaching senility. That, in 
turn, may well depend upon loss of per- 
ceptual acuity. An item which was never 
clearly perceived can hardly produce a 
sharply defined memory impression and so 
can never be clearly recalled. Childhood 
and early adult memories, on the other 
hand, were clearly formed and moreover 
have probably been rehearsed many times 
during life. The wish to be young again may 
also motivate the older person to direct his 
attention to his youthful achievements and 
obtain gratification by talking about them. 
He may think that this will distract the 
listener’s attention from the old man’s 
inadequacy. 

Effects of shock. The fragility of the 
memory trace when first established can 
also be verified by studying the effects of 
shock (page 272). A blow on the head often 
causes loss of memory for events immedi- 
ately preceding the blow ("retrograde 
amnesia"). The opportunity to observe 
this process at close hand has occurred 
frequently since psychiatrists have begun 
to use electroconvulsive shock and insulin 
shock as forms of therapy for mental dis- 
orders. The following account is quite 
characteristie of these observations: 


One patient, immediately after her seventh 
electro-convulsive treatment, was unable to 
recall that she was married. Actually she had 
been so for ten years. She could not remember 
her three children, the onset of the illness, 
coming to the hospital, nor could she recognize 
her physician. Within a few hours she was able 
to recall her marriage, her children and her ill- 


ness, but was still unable to remember cominz 
to the hospital or to identify her doctor. By the 
end of the day these last major defects had 
vanished. It is of importance to note that this 


recovery adheres to a chronological order.* 


According to a long-accepted principle 
in psychology (Jost’s law), recent memories 
are more readily lost than those of long 


standing. This principle is based upon 
laboratory experiments, but the facts cited 
with regard to aging and shock suggest 
that it holds also for real-life occurrences. 

Are memories ever forgotten? The 


studies of forgetting based on precise 
measurement of learning in the laboratory 
(see pages 269-275) raise an interesting 
point which should be considered here. Is 


anything ever completely forgotten? Meas- 
urements of the curve of forgetting using 
the most accurate methods led to the 
intriguing observation that the curve tends 
to approach, but not to reach, absolute 
zero (page 270). 

From another angle, psychoanalysts 
raise the same question. In their incessant 
and constant probing of the memories of 
their patients, they often elicit recall of 
incidents in very early childhood. These 
incidents are likely to be highly emotional 
in character—fright, deprivation, joy, pain. 
Objective verification from adults has occa- 
sionally been obtained for these memories 
which go back into the first 2 years of 
life.? 

In states of intense emotion, adults often 
Swear or use other expressions from a 


Cameron (1947), p. 27. Reprinted by per- 
mission of Nervous and Mental Disease Mono- 
graphs. 

*It should also be noted, of course, that the 
analyst often gets a "pseudo memory’—the 
patient elaims to recall something which adults 
insist did not occur. This is probably explicable 
in the same way as paramnesias; i.e., the patient 
has a feeling—such as hostility—toward some 
person, and he unconsciously invents a “memory ” 
to justify his feeling. This does not, of course, 
detract from the importance of valid early memo- 
ries uncovered by analytic probing, 


language unused since early childhood. 
People in delirium may babble of events 
long past. All these kinds of data confirm 
the view that memory may be surprisingly 
durable. 

On the other hand, it is worth emphasiz- 
ing that what is true in a microscopic sense 
may be so minute as to make no practical 
difference. Thousands of trivial events, 
occurring daily, are remembered so poorly 
that they might as well be lost; and in- 
deed, it is best so. Facts and situations 
important to need satisfaction tend to be 
retained; those items which do not con- 
tribute to the gratification of motives are 
dropped by the wayside. The detective 
may remember isolated details of no 
apparent significance, but he has a motive 
for observing and recalling such materials. 
Most of us do not. Forgetting trivial data 
serves the purpose of conserving energy 
for more important functions. 

The infantile memories resurrected by 
the psychoanalyst are not trivia. They 
represent motivational events of great 
significance to the child. Trivialities which 
have a sign function with reference to such 
satisfactions or frustrations may be re- 
called; probably, only such minor incidents 
are retained. For practical purposes it is 
correct to say that the memories never 
forgotten are those which have significance 
in relation to organismie needs and motives. 


Pleasant and Unpleasant Memories 


Psychoanalysts have called our attention 
to another important aspect of memory. 
They have proposed that memory acts 
selectively; that we tend to force out of 
consciousness, or repress, the constituents 
of painful happenings. Such selective for- 
getting would obviously contribute to 
mental peace, in the sense that constant 
rehearsal of frightening or shocking occur- 
rences—about which nothing can be done— 
simply tends to keep one in a state of 
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visceral disturbance. There are some long- 
range disadvantages to the process; we 
shall have a look at these in Chap. 14. 

Experimental psychologists have at- 
tempted to verify the repression hypothesis 
by studying the comparative forgetting 
of pleasant and unpleasant materials.! 
"These investigations have used words with 
pleasant or unpleasant connotations for 
the subject, as well as personal experiences. 
Most of the researches do in fact find that 
pleasant materials are remembered some- 
what better than unpleasant, but the 
differences are slight. 

An investigation by Stagner (1931) can 
be used to illustrate the problem. At the 
end of a college holiday, students were 
asked to write a concise description of some 
especially pleasant incident that had be- 
fallen them. Below the description were 
blank lines on which they wrote associated 
items related to this incident. Then they 
repeated the process, picking a very un- 
pleasant occurrence. Two weeks later, they 
were supplied with sheets on which the 
description of the event had been copied; 
they were asked to write in the associated 
items. The average student recalled 54 per 
cent of his pleasant associations but only 
43 per cent of the unpleasant items; 
this difference was well beyond chance 
expectations.” 

Such data appear to confirm the repres- 
sion hypothesis. Stagner suggested, how- 
ever, that a simpler explanation might 
be available. He noted that the incidents 
reported as pleasant or unpleasant were 
rather different in kind. The pleasant events 


1 The analysts have pointed out, and rightly so, 
that this is not a satisfactory check of the repres- 
sion hypothesis. Repression implies a need to 
get the material out of consciousness; certainly 
this is not true of words which at best are very 
mildly unpleasant. 

2 A few investigators using the recall of personal 
experiences have found no difference between 
pleasant and unpleasant incidents as to rate of 
forgetting. Most of these studies, however, agree 
that unpleasant occurrences are lost more rapidly. 
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included dates, concerts, seeing old friends, 
etc. By and large, these were memory 
impressions of completed events; the tend- 
ency was to keep them constant, rehearse 
them perhaps; they did not require further 
action. The unpleasant incidents, by con- 
trast, represented tension situations—get- 
ting back a bad check, receiving a warning 
from the Dean—events which called for 
action and a desire to change the situation. 
Such memory traces might be modified as 
action is taken successfully to alleviate the 
tension. Retroactive inhibition is one 
mechanism by which this modification may 
have taken place. Another is simply the 
fact that the event may be recalled as a 
whole, including the final resolution of the 
tension; thus the intermediate stage (first 
recall) tends to get swallowed up in the 
final modified picture. We can observe such 
a phenomenon in memories of childhood 
pranks and punishments. A friend com- 
ments: "I can still remember stealing a 
watermelon from a neighbor’s garden so 
we boys could eat it. My dad gave me quite 
a walloping when he found out about it. 
Yes, we had lots of fun in those days." If 
his memory had been checked just after the 
punishment, it might have been quite 
different from what it is today. Seen from 
a secure adult position, the punishment is 
no longer important; it fades out of the 
picture and only the humor of the situation 
is noted. 

Pleasant and unpleasant words. Several 
investigators have asked subjects to rate 
words as pleasant, unpleasant, or neutral, 
and later used the words in learning experi- 
ments. Generally the order of efficiency in 
learning, and in memory tests, comes out 
with pleasant materials best, unpleasant 
next, and neutral terms least efficient for 
learning or for memory. In terms of motiva- 
tion, the neutral terms have little signif- 
icance either of satisfaction or of frustration 
to the individual; unpleasant terms are 
more important, since they symbolize 


situations which may threaten the person’s 
goals; and pleasant terms usually symbolize 
desired gratifications. The unpleasant words 
may suffer a memory loss because, by the 
time we reach maturity, we will have 
gone through the process of dealing with 
unpleasant situations many times; since 
unpleasant words symbolize unpleasant 
occurrences, they will be objects of a 
generalized tendency to avoid. This inter- 
pretation seems to be supported by studies 
of children (e.g., Gilbert, 1937), in which 
it has been found that children recall 
pleasant and unpleasant words equally 
well. Whatever is happening at the adult 
level, then, may be a function of experience. 

Frame of reference. A formulation of the 


problem which does not contradict the 
explanation above, but goes somewhat 
farther, uses the concept of “frame of 
reference." This view asserts that people 


develop certain generalized ways of looking 
at reality; they will then accept and remem- 
ber what fits in with this framework but 
will reject and not remember things which 
are incompatible with the framework. This 
way of explaining the data from the pleas- 
ant-unpleasant experiments was developed 
by Edwards (1942) on the basis of his 
own interesting research. A brief sketch 
of one of his studies will clarify his 
interpretation. 

Edwards (1941) prepared a speech which 
was carefully balanced so that it contained 
a number of statements favorable to the 
New Deal and an exactly equal number 
critical of the New Deal. This speech was 
memorized and presented to college stu- 
dents who had earlier been tested for New 
Deal attitudes. In his memory tests, 
Edwards found that pro-New Deal stu- 
dents remembered more favorable than 
unfavorable statements about the New 
Deal Likewise, the anti-New Dealers 
conformed to the prediction; they forgot 
the favorable but remembered the un- 
favorable remarks. Thus we tend to go 


through life learning only what agrees 
with our prejudices; we refuse to learn, or 
to remember, items which might disturb 
our established ways of thinking. 

The hypothesis regarding effect of frame 
of reference can be extended as follows: 
memory traces which conflict with the 
frame of reference will be distorted to fit. 
Edwards tested this point by administering 
a multiple-choice test in which a given 
item from the speech appeared in three 
forms: as it was stated, in reverse form, and 
in a distorted form which would tend to 
make it more acceptable to the group to 
whom it would be “unpleasant.” The fol- 
lowing example will make this clearer: 


Many of the key positions of the New Deal 
(1) are under Civil Service which does not 
question one's political beliefs and therefore 
communists may be in governmental office as 
well as any one else; (2) are controlled directly 
or indirectly by the communists; (3) are 
not controlled directly or indirectly by the 


communists. 


The speech as presented contained item 
2. As communists were not very popular 
even prior to World War II, this allegation 
was unpleasant to the pro-New Dealers.’ 
They might, on the memory test, reject 
this answer, in which ease they could choose 
l or 3. Actually, the pro-New Deal group 
tended to choose 1. This kind of answer 
implicitly accepts the charge made in the 
speech but immediately cloaks it in a 
rationalization intended to make it less 
unpleasant. (The anti-New Dealers fol- 
lowed the same tactic in dealing with items 
friendly to the Roosevelt administration.) 

The “frame of reference” interpretation 
deals successfully with other experimental 
data; that is, studies using other groups 
and other attitudes confirm the Edwards 
finding. Now how does this bear on the 

! We take no position as to whether this charge 
is true; Edwards asked his subjects to recall what 


was given in the speech, not to give their personal 
opinions. 
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student of pleasant and unpleasant mem- 
ories? The answer is fairly obvious. Pleasant 
words, like pleasant occurrences, are “ac- 
ceptable" to the individual. Unpleasant 
incidents and unpleasant words which 
symbolize such incidents are not acceptable. 
Most of us have established a way of look- 
ing at life and experience which is essen- 
tially optimistic; we expect to solve our 
problems; we expect satisfaction of our 
motives. Thus we have a mental framework 
into which pleasant items fit properly but 
from which unpleasant materials tend to be 
rejected.! Whenever a “pleasant” incident 
occurs, it is fitted into a schema, associated 
with related, well-learned items, so that it is 
readily available for recall. An unpleasant 
occurrence may be ''glossed over" or 
"explained away" so effectively that it is 
remembered, if at all, only in a distorted 
form. 


Modification of Memory Traces 


The distortion of memory traces is a major 
theme of this chapter. Memory traces are 
first formed as images (sensory or verbal 
in nature) and are held in some manner so 
that on later occasions we can describe the 
item from memory or recognize it when it is 
presented with others. It is likely, however, 
that many memory traces are modified—by 
a frame of reference, as described above, or 
by other factors. How many of us have had 
the experience of revisiting a familiar 
place, after a lapse of years, and being 
astounded at the difference between the 
percept and our memory image? Perhaps 
distortion actually is the rule, not the 
exception. 

Distortion of memory traces takes many 


1 This statement clearly implies that a person 
who had a pessimistie, defeatist outlook on life 
might be expected to recall more unpleasant items. 
Werner Wolff (1943) found exactly that; in fact, 
he makes the assertion that such memory tests 
give us rather penetrating information abou 
the subject’s inner personality. = 
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different forms: change in size, in shape, in 
color, and so on. Perhaps an illustration 
will show how even familiar items are 
modified and how behavior is affected by 
the change. The following is a personal 
experience: 


We have a baby crib which is kept for occa- 
sional visitors with young children. The crib is 
usually taken apart after the departure of the 
guests, and in doing so, a number of bolts and 
screws have to be put in a bag for safe keeping. 
On one expected visit I could not find where the 
bag had been placed. I searched for hours with- 
out avail. Finally I sat down and said to myself, 
“Where do I put things for safe keeping?” The 
answer was: in the case of the clock. But this 
did not seem reasonable; the clock was not large, 
and only small objects could be put there. The 
bag of bolts was pictured as much too large. 
Nevertheless, I looked in the case, and there, to 
my amazement, was the neatly folded bag. 


In this case, the memory image had 
become exaggerated in size (based on the 
extended paper bag, before it had been 
folded); and the apparent impossibility of 
placing such a large object within the 
clock case had inhibited correct recall of 
its hiding place. Many other such anecdotes 
could be cited. More instructive are the 
experimental studies of changes in the 
memory image. In the following pages some 
controlled studies will reveal how and why 
distortions occur. 

Effect of verbal labels. We have already 
noted (Chap. 6) that an ambiguous figure 
can be perceived in one way with one set of 
instructions and in a quite different manner 
if the instructions are changed. This effect 
is even more clearly manifest if we direct 
our inquiry to the modification of the 
memory image. 

An ingenious study of this problem made 
use of ambiguous drawings of simple forms, 
which the subjects were later asked to 
reproduce. Twelve drawings were used as 
stimulus figures; while none of them was an 
accurate representation of any object, each 


was so prepared as to be plausibly related 
to at least two common objects. The figures 
were presented one by one in a memory 
drum (Fig. 7:1, page 252). Just before each 


presentation, the experimenter said, “The 
next figure resembles . . . " giving one 
of the two plausible names for that picture. 
The subjects were instructed to memorize 


the drawings and were tested by having 
them actually sketch the figure from 
memory (Carmichael, Hogan, and Walter, 
1932). 

'Three groups of subjeets were employed; 
for Group A, the suggestions in Word List 
I were used; Group B received suggestions 


in Word List II; and Group C, the controls, 
saw the figures without words. Immedi- 
ately after a trial (series of the 12 figures), 


the subject drew as many of the figures as 
he could recall. Then another trial was run, 
followed by another recall, and so on until 
all 12 figures had been sketched from 
memory. 

The influence of the verbal labels upon 
the memory images can readily be ob- 
served in Fig. 10:3. There is a consistent 
tendency to modify the drawing to make it 
resemble more closely the object suggested. 
Features may be exaggerated, minimized, 
or even eliminated to accomplish this 
modification. 

"This finding has significance far beyond 
the laboratory. Every new experience has 
some similarities to past occurrences. We 
tend to attach verbal labels to most, if not 
all, such observations. Subsequently we 
distort the remembered picture in order 
to make it conform with the descriptive 
label. Advertising makes successful use of 
this technique in many cases—for example, 
to counteract memories of throat irritation 
from smoking by using slogans such as 
"Easy on the throat,” “Mild and sooth- 
ing." Blindfold tests prove that smokers 
cannot discriminate among the popular 
cigarettes, yet most smokers believe that 
they can describe their favorite smoke as 
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FIG. 10:3. Modification of memory image by verbal label. All subjects saw 
the center row of drawings. Group A was told that this represented the word 
on the left; Group B was given the word on the right. Approximately 75 per 
cent of all figures were modified in the direction of conformity with the label. 
(Modified from Carmichael, Hogan, and Walter, 1932.) 


different. Political propagan- 
likewise use the method: Hitler 
described the situation in Germany in 1918 
in such vivid terms that many of his 
listeners changed their memories to agree 
with his suggestions. Nostalgic longings 
for “the good old days” are set off by 
memory images which bear little relation 
to reality; in considerable degree these 
are functions of the romantic words used 
to describe our early experiences. 
Testimony and rumor. Distortion of 
memory images has a unique importance 
for the psychology of law. In the courtroom 
a skilled trial lawyer often can, by leading 
questions, elicit “memories” which can 
later be unquestionably proved false. 


“somehow” 
dists 


Psychologists often use the following type 
of experiment to illustrate this point: 

The professor is lecturing to his class. 
An assistant (chosen to be unfamiliar to 
the students) comes rushing in, gesturing 
excitedly. He insists that the professor must 
“do something right now." The professor 
shouts back. The assistant draws a gun 
and fires in the air. Then he rushes from 
the room. The “witnesses to the crime" 
are now asked to give precise eyewitness 
reports. 

'The results of this experiment are most 
discouraging to those who hope for justice 
to be done in the courts. Details are added 
or subtracted freely. One or two extra men 
are included in the argument. Descriptions 
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of clothing and of specific acts are hope- 
lessly confused. The sequence of events, the 
length of time involved, and even the kind 
of weapon employed are variously reported 
by the members of the class. And these are 
college students, presumably fairly intelli- 
gent, and in an excellent position to see 
clearly what has happened! 

Experiments of this type have shown 
that considerable distortion can be intro- 
duced by leading questions: e.g., was the 
man's hat gray or brown? when in fact he 
wore none. Errors are maximized when the 
witness is emotionally disturbed or when 
he is completely uninterested. If the wit- 
ness is allowed to “tell his story in his own 
way," fewer mistakes creep in; cross- 
examination elicits more correct facts, but 
it also evokes an even greater number of 
“incorrect faets." The typical courtroom 
situation, consequently, is admirably 
adapted for distortion of the witness’ 
memory by shrewd lawyers. Whether it is 
so admirably conceived for achieving 
justice is another matter. 

Blackburn (1945) reports some discour- 
aging statistics on the accuracy of memory 
for such incidents. Without warning the 
members of the Cambridge Psychological 
Society, he arranged to have a stenographie 
record made of one of their meetings. Two 
weeks later each member was contacted 
individually and asked for a complete 
recall of what went on—the persons pres- 
ent, discussion, ete. He reports that the 
average memory score was only 8.4 per 
cent—34.e., over 90 per cent of what hap- 
pened had been forgotten. Furthermore, 
almost half the memories reported were 
substantially ineorrect. In his analysis of 
the reports he mentions the following four 
types of errors: (1) inventions and importa- 
tions (remarks reported which were not 
made); (2) muddles (confusion of different 
parts of the discussion, interchanging 
speakers, etc.); (3) emotional alterations 
(modifications to fit the views of the person 


giving the memory account); and (4) 
elaboration and interpretation (expanding 
upon an incident which actually did occur), 
Another discouraging feature of his study 
is that there was no agreement whatever 
between a person’s certainty that he 
remembered and his score based on a check 


with the stenographie record. Since many 
criminal trials revolve around exactly such 
recalls, we can only wonder that justice 
seems done most of the time.' 

Rumor. The term rumor applies to 


descriptions of “fact” passed on by word of 
mouth from person to person. They become 
particularly frequent when communications 


are poor; e.g., in a faetory where manage- 
ment does not keep workers informed of 
developments, one hears rumors of shut- 
downs, new machinery, wage cuts, and so 


on. If the motives of many individuals are 
Írustrated, rumors relevant to these mo- 
tives spread widely. Battle-weary soldiers 
heard rumors that they were going to be 
replaced tomorrow. Pessimistic as well as 
optimistic rumors travel; we fear the worst 
while hoping for the best. During World 
War II many bizarre rumors circulated, 
giving gory details of American defeats 
which never occurred or which were grossly 
exaggerated. The armed services con- 
tributed to these rumors by the policy of 
refusing to release bad news promptly 
The processes involved in rumor distor- 
tion include at least two phases: selective 
learning, and modification of the memory 
image. In everyday life it is impossible to 
separate the two; in the laboratory this can 
be done, but of course it is difficult to get 
the kind of emotional involvement which 
features significant rumor circulation in the 
general population. The laboratory method 
(method of serial reproduction) involves 
presentation of a written account of some 
incident to individual A. He reads this and 
then reports it from memory to B. B later 
relays it verbally to C, and so on through 
1 Blackburn (1945), p. 48. 


a "chain" of subjects. If recordings are 
made, the successive changes in the story 
can be identified and studied. We find the 
same exaggeration, elimination, and distor- 
tion of details which occurred in the draw- 
ings of remembered figures as described 
above. 

Dreams. The most extreme distortions of 
memory images occur in dreams. Here a 
familiar figure, such as that of the person's 
father, may be twisted into a giant, a 
dwarf—may be represented as having 
characteristics which do not pertain at all 
to the physically real person. The dream 
material is drawn from the day’s experi- 
ences, as well as from childhood memories. 
However, the nature of the modifications 


in these images can be traced to motives 
and attitudes within the dreamer, often 
unconscious in character. The changes re- 
semble closely those which occur in eye- 
witness testimony and in rumor. The dy- 
namic factors involved make it convenient 


to postpone a full examination of dreaming 
to Chap. 11. 


Time and the Memory Trace 


Much popular psychology equates forget- 
ting to a process of decay. It is clear, on the 
contrary, that forgetting is an active proc- 
ess. Memory images are transformed by 
later experience, by verbal labels, by 
frames of reference, by emotion and desire. 
There remains the question: is this the 
whole story? Is every memory change 
simply the effect of these inner pressures, or 
does sheer lapse of time also modify 
memory traces? 

So phrased, the question is difficult to 
answer. How can we be sure we have con- 
trolled all the pressures of experience, ver- 
balization, emotion, and the like? Since the 
data just cited prove that these factors are 
significant, they must be eliminated before 
time can be isolated as a specific influence. 
On the other hand, we have also cited evi- 
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dence (see page 272) that the memory 
trace needs time to become consolidated. 
The effects of retroactive inhibition, of 
shock, of sleep, and of other variables show 
that time is somehow a significant variable, 
since immediate memories are more dis- 
rupted than those which have had a time 
interval for consolidation. We may there- 
fore rephrase our question and ask : what are 
the laws of consolidation of memory traces? 

Wulf (1922) attempted to work out an 
answer to this question. There is room to 
doubt that his results are due to the time 
factor alone; nevertheless, they are highly 
signifieant for our analysis of memory and 
also for an understanding of the process of 
thinking. Wulf's method can be demon- 
strated in a classroom as follows: before the 
students assemble, the instructor draws 
four or five irregular geometrical patterns 
on the blackboard. During the class hour 
the patterns are erased; then the students 
are asked if they noticed the drawings. 
Most will say that they saw, but did not 
attend to, the figures. Now they are asked 
to sketch what they remember. A com- 
parison of these with the original figures 
quickly shows that the reproductions 
change in the direction of symmetry and 
conventional form. An irregular triangle 
becomes equilateral; an egg shape becomes 
an oval. We may say then that memory 
changes tend toward making the image 
more symmetrical and toward representing 
a conventional figure. 

Such modifications could be due to the 
subject’s pinning a verbal label on the 
drawing; this interpretation might then 
effect the change in shape. Wulf holds that 
this is not a sound explanation. He at- 
tempted to control the interpretation factor 
by using the method of successive reproduc- 
tion. This simply means that his subjects 
first sketched the figures immediately after 
Wulf presented them; then again after 24 
hours (without advance warning) and again 
after some weeks, likewise without having 
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any reason to expect that they would be 
asked to do so. Thus whatever effect was 
due to interpretation ought to appear in the 
first or second reproduction, and later 
changes might be ascribed to the consolida- 
tion process. 

Wulf held that the fundamental law of 
memory change is the tendency toward 
good form. By good form is meant the sim- 
plest, most symmetrical, or most familiar 
form which is compatible with the actual 
outline as it was presented visually. (For 
example, Wulf presented a double fig- 
ure, something like a dumbbell, but with 
unequal circles on the ends; in reproduc- 
tion, the ends became equal.) It seems that 
the memory trace of an irregular, unfamil- 
iar figure is unstable. Better equilibrium is 
attained when the irregularities are ironed 
out and the figure becomes more compact. 
Thus unbalanced patterns become sym- 
metrical, and irregular waves become 
evenly spaced. (The principles of perception 
operate to favor symmetry and balance; 
cf. Chap. 6.) 

Two superficially contradictory processes 
appear in the results. Sharpening refers to 
the exaggeration of a specific feature in the 
drawing; for example, a projection may be 
accentuated as time passes. Leveling in- 
volves the ironing out of unevenness. 
Minor irregularities tend to get lost as a 
result of leveling, but if they are of more 
than some threshold value in prominence, 
they are picked up and accentuated by the 
process of sharpening. In recalling a friend's 
face, for example, you may lose a tiny mole 
on his cheek but grossly exaggerate a larger 
one on his forehead. Cartoonists use these 
two techniques, especially sharpening, in 
caricatures of famous persons; Theodore 
Roosevelt’s teeth, John L. Lewis's eye- 
brows, Truman’s spectacles, are picked up 
and exaggerated, the rest of the face vir- 
tually disappearing; most people neverthe- 


1 Note the similarity to reduction of cues neces- 
sary for a skilled performance, p. 337. 


less identify the person rather readily. This 
suggests that the cartoonist’s rendition is 
in harmony with the memory image to a 
satisfactory extent. 

Gibson (1929) repeated Wulf’s experi- 


ment in part. His results could in many 
instances be phrased in terms of sharpening 
and leveling, as Wulf had done. However, 


Gibson states that the most common 
change of memory images was of a kind 


which could best be called assimilation. 
This term refers to a process of fitting the 
visually perceived outline into the store of 
past experiences, i.e, assimilating the 
present percept to some remembered object 
having a similar outline. Thus a meaning- 
less figure might be seen by one person as a 
schematic female torso, by another as a 
dumbbell, and by a third as a violin. In 
each case certain features have been em- 
phasized and others leveled out. It imme- 
diately becomes apparent, therefore, that 
there is no contrast between the work of 
Wulf and of Gibson. Wulf has emphasized 


the changes in the figure itself, while Gibson 
has emphasized the object with which the 
image was associated or identified. 

"Throughout the study of psychology, we 
constantly eneounter this feature of human 
behavior. A man is stimulated by some 
object or situation; immediately, he asks, 
What was that? Is it a threat to me? Is it 
useful in satisfying needs? What can I do 
with it? The percept is unconsciously com- 
pared with the multitude of memory 
images already available and tends to be 
identified with one of these. If a verbal 
label is attached to the percept, as in the 
experiment by Carmichael ef al. (1932), 
this favors the selection of a particular item 
from past experience. Otherwise, the sub- 
ject will pick some image from his own 
store, and the new item will be modified in 
recall to have a closer resemblance to this 
model.! 


‘This is another reason why it is so hard to 
change the personality of the average adult; once 


Closure. A concept closely related to the 
idea of “good form" is that known as 
closure. Closure literally refers to visually 
perceived outlines which are broken and 
incomplete; e.g., the triangle with open 
apex (Fig. 10:4) lacks closure. A perfect 
circle has closure (as well as good form). 
However, closure does not depend exclu- 
sively upon having a completely bounded 
figure; if a familiar percept is broken up, 
the tendency to elosure will simply involve 
closimg the gaps, as in the letter E (Fig. 
0:4). 

obbitt (1942) did an extensive study of 
ihe closure phenomenon, making use of the 
woken triangle figure with very brief 
exposures (0.1 second). He found that, if 
ess than two-thirds of the outline was 
presented, his subjects reported two angles 
rather than a triangle. The threshold value 
was about 68 to 72 per cent of the outline; 
with larger proportions, all subjects: re- 
ported a triangle. 

Gibson’s results do not conform closely 
with Bobbitt’s, as relatively few of his 
broken figures were "closed" when re- 
membered. However, the time of exposure 
may account for this difference. Bobbitt 
gave his subjects only the briefest glimpse 
(0.1 second) of the drawings, while Gibson 
allowed 1.5 seconds. This is ample time to 
observe clearly and verbalize the fact that 
the figure is broken. We may infer that 
closure occurs in memory if the figure was 
originally perceived as a unit in spite of the 
gaps, but the figures remain separate if 
they were clearly perceived and labeled as 
two separate items. This, of course, is true 
of most of our everyday memories. We 
‘recall what was clearly perceived and noted, 
and make few errors; but, when attempting 


he has a set of models for use in classifying his 
experiences, new incidents are simply fitted into 
the old frame of reference. Thus he fails to learn 
new ideas when new experiences would seem to 
force them upon him, We could call this a process 
of “leveling” in terms of expectancies and past 
experiences, 
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FIG. 10:4. The process of closure. The broken triangle 
(left) tends to be perceived and remembered as a 
complete triangle. The broken letter E (right) is seen 
and recalled as a closed, complete figure. 


to remember items which were briefly 
Observed and perhaps out of focus, our 
images are distorted by these processes of 
leveling, sharpening, assimilation, and clo- 
sure. It also follows, from this and numer- 
ous other experiments on memory, that we 
ean never successfully separate memory 
from learning, attitude, set, and mode of 
perceiving. What happens to a memory 
trace will depend in large part upon the 
original material. Wulf has, on the other 
hand, called our attention to some funda- 
mental processes in the modification of re- 
membered material. If we examine the 
functioning of memory in everyday life, we 
shall see that a knowledge of these proc- 
esses makes a real contribution to our 
understanding. 


Memory Transformation in Complex 
Situations 


Closure. The phenomenon of closure, or 
the filling in of gaps in incompleted figures, 
can be related to memory processes in com- 
plex relationships. Zeigarnik (1927) studied 
the effect of failure to complete an assigned 
task upon memory for the task. She gave a 
variety of simple problems to her subjects: 
writing favorite quotations from memory, 
solving simple arithmetic problems, naming 
12 cities beginning with K, stringing beads, 
solving riddles, ete. Most of the tasks 
required 3 to 5 minutes for completion. In 
one-half the tasks, the experimenter per- 
mitted the job to be finished; in the other 
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TABLE 10:1. Forgetting of Completed and In- 
complete Tasks 
(Based on Zeigarnik, 1927) 


Percentage of subjects 
recalling 


Aver- 
ber of | age 
Group ua. | T PROS Ya 
jects | ratio | More I | Equal| More C 


A 32 1.9 80 10 10 
B 14 2.0 78 Ji 15 
[o] 4T 1.9 77 7 16 
D 2. E 9 12 


half, she interrupted the subject and re- 
quired that he go on to a new task. Memory 
was tested as soon as the series of problems 
had been completed. 

The results in this investigation were 
quite striking. Incomplete tasks were re- 
called much more often than completed 
tasks, This was true even though more time 
had actually been spent on those which 
were finished. As can be seen in Table 10:1, 
the differences in correct memory recall are 
quite substantial. Zeigarnik proposed that 
"unfinished business" tends to be retained 
in memory because there is a tension to 
complete the task once begun. Thus a per- 
son who had started drawing a vase of 
flowers and been interrupted still had a cer- 
tain “tension” in the direction of complet- 
ing this assignment. The activities which 
did not benefit especially (as to memory 
score) by interruption were the routine 
tasks with no definite goal—e.g., punching 
holes in a sheet of paper, or stringing 
beads. 

Zeigarnik's experiment has been repeated 
many times, and it is now clear that certain 
limitations must be imposed upon her gen- 
eralized principle. Incomplete tasks are re- 
membered better if the subject interprets the 
interruption as an accident or if he feels 
challenged to finish the job. I ncomplete tasks 
are forgotten if the subject feels that he was 
a failure, i.e., that he should have com- 
pleted it within the time allowed. (In this 


case the interruption operates like a threat 
—see page 494.) 

Many examples occur in everyday life 
which illustrate these principles of memory. 
A student who is actively engaged in pre- 
paring for an examination may build up 
quite a stock of information on a certain 
course. When he takes the examination, he 
recalls very well. But the following week he 
has forgotten almost everything. What has 
happened? The task as perceived was that 
of taking the examination. Until the stu- 
dent took the examination, he was still 
under tension; the process was not com- 


plete. After the examination, ihe tension 
is discharged, the set has served it« purpose, 
the assignment is finished. Now the mate- 
rial disappears from memory. It is easy to 
infer from this that learning which is 
focused directly on the passing of a specific 
examination is extremely inefficient. Learn- 


ing which is tied in with long-time purposes 
will be remembered much more effectively. 
Schematization and conventionalization. 
Since perception and learning both show the 
human tendeney to develop an outline or 
schema within which specific materials can 
be classified, it is not surprising that mem- 
ory processes also follow this form. Bartlett 
(1932) has demonstrated that recollection 
of a complex past event rarely takes the 
form of an exact reproduction of a series of 
impressions. On the contrary, the memory 
is likely first to come back as a kind of 
over-all impression of the event. Upon 
repeated questioning, details will be filled 
in, but the selection of these details is such 
as to conform to the general schema, not 
necessarily to the original experience. 
Suppose, for example, that I am suddenly 
asked if I remember the story of Huckle- 
berry Finn. Of course, I say—it was my 
favorite book when I was a boy. However, 
the strong feeling of familiarity is not 
backed up by recall of concrete episodes: 
The story was read long ago, and the mem- 
ory is very hazy. In attempting to recall it, 
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FIG. 10:5. Drawings by a series of persons. Subject 1 sees the original drawing 
and later reproduces it from memory. Subject 2 sees only the drawing of Subject 
1 and later reproduces it from memory; Subject 3 sees the drawing of Subject 2, 
and so on. By the time the drawing has been so treated ten times, the owl has 
changed into a cat. (From Bartlett, 1932, p. 180, by permission of Cambridge 


University Press.) 


I first get a generalized schema which in- 
cludes the locale—the Mississippi River; 
the topic—the ideal American boy; the 
moral—boys will be boys; action, adven- 
ture, the happy ending. With further effort, 
I can reconstruct more of the story and fill 
out the content. But the reconstruction is 
not a true remembering; it is a process of 
pulling out possible episodes or items from 
memory and seeing if they fit the schema. 
Falsification occurs without detection if it 
is in conformity with the general pattern. 
Thus an O. Henry story about a boy readily 
gets “assimilated” into Huckleberry Finn 
because it fits the schema. Crocodiles may 
be added by the unwary who have read 


of alligators on the lower Mississippi, 
but it is inconceivable that anyone would 
garnish the tale with a rhinoceros or a 
hippopotamus. 

Bartlett’s experimental technique in- 
eluded having his subjects recall both 
stories and pictures, using both the method 
of serial reproduction (by a series of persons) 
and the method of successive reproduction 
(by a single person). Memory transforma- 
tions oecurred in very much the same way 
for both pictures and stories. There was a 
tendency to preserve a form or schema 
throughout the entire series of reproduc- 
tions. There was an "effort after meaning" 
which is like Gibson's “assimilation” ; t.e., 
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the subjects looked for some familiar 
pattern in their past experience to which 
they could relate this stimulus. 

In Fig. 10:5 we show the changes by a 
series of subjects who drew from memory 
one of Bartlett’s pictures (method of serial 
reproduction). 


The elaboration of this series is obvious. The 
reversal of the wing curve by subject 3, and its 
doubling at once suggested a tail, and thereafter 
the tail drops lower and lower until it assumes 
its proper tail position, and is greatly empha- 
sized, in which process it is reversed twice more. 
The apparently disconnected lines in the original 
drawing are all worked into the figure, and the 
original beak mark is elaborated into a ribbon 
with a bow. Whiskers are introduced in due 
course, and the small lines on the back are 
multiplied and become shading. A rather 
unusual figure, earrying a fairly strong sugges- 
tion of some realistie representation, becomes 
greatly elaborated into a familiar whole. Once 
this end has been achieved, simplification tends 
to set in again, and the whole progresses 
towards a truly conventionalized form.! 


In this manner, the sketch of an owl be- 
comes an outline of a cat. 

Schema as economy. The term schema has 
been found useful in understanding the 
phenomena of perception and of learning. 
In connection with memory it serves ap- 
proximately the same purpose. It can be 
summed up as an economy measure; people 
are simply exposed to such an extensive 
variety of experiences that it would be 
burdensome to attempt to retain each of 
them vividly in memory. Probably retro- 
active inhibition would intrude to cause 
loss of more items if they were held in this 
detailed form. The schema is a device by 
which a number of specifies can be held in 
memory as instances of a generalization. 
Students use this technique constantly by 
making outlines and subsuming specific 
experiments under general categories. Text- 


oe Bartlett (1932), p. 181. Reprinted by permis- 
sion of Cambridge University Press, 


book writers attempt to help them by in- 
troducing section headings and subheads 
which call attention to the general schema 
of the chapter. Thus the student can recall 
the various phenomena of classical condi- 


tioning easily if he once gets the general 
picture of this concept; but if he identifies 
problem solving with classical conditioning, 


he will forget almost everything about both 
processes. 

The absolute ability to remember new 
material reaches its maximum at sixteen to 
twenty years of age and begins to decline 
after thirty. In terms of memory for details 
related to a familiar business enterprise, 
science, or profession, however, the man of 


forty will surpass the youngster of twenty. 
Why? Because he has a series of schemata 
into which new observations can be neatly 
fitted. The behavior of the market today 
resembles its action at some time in the 


past, and this has in turn been organized 
into some generalized principle (which may 


be wrong but helps memory nonetheless). 
For the professor, a new experiment in 
physiology may elicit startling conclusions, 
but all the results can be incorporated into 


familiar categories and easily filed for 
future reference. Of course, this carries with 
it the danger, to which reference has al- 
ready been made, that the lessons of chang- 
ing times will not be learned. The conserva- 
tism of people past fifty is in some respects 
due to the fact that their schemata now 
resist modification; contradictory facts are 
simply forgotten. 

Let us refer briefly once more to the 
Allport-Postman investigations on rumor. 
They found the processes of sharpening and 
leveling in memory for stories, just as Wulf 
found for pictures. They used the concept 
of assimilation in a broader sense than 
Gibson did. It is defined as having “to do 
with the powerful attractive force exerted 
upon rumor by the intellectual and emo- 
tional context existing in the listener's 
mind.” In concrete terms, this means that, 


if an individual has a generalized pattern 
of classifying Negroes as criminals and 
hears a crime story in which one figure is a 
Negro, he tends to “remember” that the 
Negro was the criminal. We have used the 
term schema to identify the smaller patterns 
which unite a series of specific experiences 


(such as a stereotype of a Negro character) 
and the term frame of reference to compre- 
hend the larger sets of relationships such as 
might be identified by adjectives like 
liberal, conservative, prejudiced, ete. Thus 
a specific incident may be “assimilated” to 
a limited schema, and this in turn is incor- 
porated within a more comprehensive 


frame of reference. Distortions of memory 
may take place at each level. 

The individual’s concept of self (his self- 
image) is perhaps the most potent of all 
frames of reference (see page 525). Thus it 
is not surprising that Shaw (1944) found 
that people distorted remarks made about 


them to fit this framework. Shaw had col- 
lege students check lists of adjectives to 
show which they considered desirable per- 
sonality traits and then to show which each 


ascribed to himself. Later they were given 
sheets carrying bogus ratings which agreed 
with the self-rating in some respects and 
disagreed in others. These ratings, they 
were told, had been made by their class- 
mates. Two weeks later they were asked to 
recall these classmate ratings. Forgetting 
was especially potent in eliminating those 
bogus ratings which ascribed to the person 
undesirable traits which, in his self-rating, 
he had denied possessing. Ratings got a 
high memory score when they ascribed to 
the person desirable traits which he had 
described himself as possessing. 


Memory Research and Learning 


Learning precedes memory chronologically, 
and we have therefore adopted the same 
Sequence for this book. It should be obvi- 
ous, however, that some of the facts re- 
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vealed by these researches on the memory 
trace should be focused backward upon our 
analysis of learning. They should help the 
student to understand better some phases 
of the learning process. 

We have presented two theories about 
the fate of memory traces. One theory sug- 
gested that a memory trace in the nervous 
tissue is at first in an unstable equilibrium, 
subject to various stresses; that with time 
the trace resolves into a “good figure” dis- 
playing symmetry and closure. This is an 
interesting idea, but it has not been demon- 
strated by sound empirical research. 

The second theory was to the effect that 
the memory trace is subject to stress in the 
direction of readjustment to conform with 
past experience, the pressure of simultane- 
ous stimuli, and needs of the organism. This 
theory is supported by ample evidence; it 
could be called one of the basic principles of 
memory. It has been referred to as the 
principle of assimilation, but it might 
equally well be labeled the principle of 
“effort after meaning." 

The need for meaning is a cardinal fact, of 
adult human psychology. Children may 
accept experience passively and unques- 
tioningly (although even this may be 
doubted); but adults are characterized by a 
continuing effort to make experience mean- 
ingful by relating it to prior memories, 
present circumstances, and future eventu- 
alities. It is, after all, by way of meanings 
that communication takes place, and with- 
out communication man would simply be 
another species of ape. Everyone has his 
own private universe, composed of his im- 
pressions from vision, hearing, taste, and 
the multitude of other senses; but these 
must be reduced to some kind of common 
denominator in words or symbols before 
they can be communicated to others. 
Furthermore, the possibility that the new 
stimulus signals a threat (or goal achieve- 
ment) depends upon its meaning. Thus 
tension is set up with every new experience; 
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when a meaning is identified for it, the 
tension is relieved. 

In this connection, consequently, we 
must point to the importance of language 
as a determiner of learning and memory. 
We learn better those things which have 
verbal labels attached (page 369); recall is 
facilitated by finding a verbal label for the 
stimulus presented. However, we pay a 
price for this efficiency. Pinning a verbal 
label onto an experience modifies the learn- 
ing and also the recalled memory trace. 
Thus “language begins by conventionaliz- 
ing one’s social behavior and then goes on 
to intrude upon one’s private thought.” ! 
Language becomes a schema which is so 
ingrained that sense impressions are auto- 
matically and unconsciously translated into 
social meanings. All this is done so rapidly 
that it is independent of voluntary control. 
But nevertheless it shapes the kinds of 
things we can learn and remember into a 
stereotyped, conventional pattern.” 

Where a convenient schema cannot be 
located in one’s memory, there is an effort 
to develop one. The normal adult will not 
learn a list of nonsense syllables as an auto- 
matic series unless instructed to do so by 
the experimenter. He attempts to systema- 
tize the series, noting syllables which re- 
mind him of past items and welding these 
into a pattern, later fitting the other sylla- 
bles somehow into this schema. This proc- 
ess is easier for lists of words, because it is 
not very difficult to make up an arbitary 
story or rhythmical pattern which contains 
and relates them to each other (see page 
253). 

Some practical implications. The great 
value of schemata and principles for learn- 
ing and remembering has numerous obvious 
applications. To attain a better memory, 


! Norman Cameron (1947). 

?8o, for example, Westerners find it difficult 
io communicate with, or understand, people of 
certain cultures with a distinctly different language 
structure. 


we do not simply practice memorizing; we 
practice developing schemata. Facts be- 
eome manageable when they are seen in à 
larger pattern. All scientific effort starts 
with classification of things and events into 


categories. Similarly, anyone who begins 
collecting stamps, seashells, or butterflies 
must classify, consciously or unconsciously, 
in order to deal effectively with his varied 
material. The scientist is superior to the 


amateur only in his skill at classifying, not 
in the basie process. 

Experiments have shown that students 
who were instructed to study for an essay 
examination succeeded equally well on 
essay and on objective questions, whereas 
those who studied for the objective type 
were handicapped if given essay questions. 
In preparing for essay examinations, the 
student tends to look for generalizations 
and relationships, and these in turn provide 
“anchors” for specific facts. ‘Those who 
looked chiefly for specific facts failed to 
develop the generalizations which were 
necessary for dealing with the essay task. 

The educational problem is not so much 
that the student is not interested in mean- 
ings. He actually strives constantly to 
achieve meaning in relation to his own felt 
needs. The problem is one of establishing a 
relationship between academie materials 
and the student's motives. In those activi- 
ties where he can see this relationship (as 
in the involved interrelationships between 
fraternities, the intricacies of campus poli- 
ties, the significant features of athletic 
competition), he learns rapidly and organ- 
izes well in terms of broad meanings. Such 
knowledge is directly related to his need 
satisfaction—his attempt to maintain 8 
favorable equilibrium on the campus scale 
of status. Academic studies do not carry 
immediate and effective rewards and pun- 
ishments in terms of present needs. The 
acquisition of knowledge in a liberal-arts 
curriculum thus exists for the student as 2 
hazy and tenuous goal; it has little dynamic 


quality to mobilize energy on behalf of the 
effort to achieve meaning. To some extent 
the more intelligent students are superior 
in this respect; the ability to relate present 
learning to long-range future activities is 
one aspect of what we call intelligence. 
Many "inferior" students move up into 
the "superior" class as they succeed in 
perceiving the relationship of present 
knowledge to future goals. 

The value of any education other than 


specific trade training must be found in its 
transfer to life situations. However, trans- 
fer is a function of stimulus generalization 
and stimulus equivalence (page 350). Con- 
sequently transfer of training will follow 
certain channels, There is more transfer 


from Latin to Italian than from Russian to 
English. There is more transfer from arith- 
metic to algebra than from civics to alge- 
bra, because the manipulation of quantities 
is similar in both mathematics courses. 
Learning, therefore, to be usable in later 
life must have some classes in common with 
the materials and problems to be encoun- 
tered in the future. 

It would be a mistake to leap from this 
point to the conclusion that only vocational 
education is functional. Many subjects in- 
volve learning to develop schemata, evolv- 
ing generalizations, organizing and relating 
data. These skills can transfer over a wide 
area. It is possible that the teacher, his 
technique, and his example have more to do 
with transfer than does the subject matter 
of the course. Teachers who require the 
ingestion and regurgitation of vast quanti- 
ties of specific factual material probably 
induce little schema formation and conse- 
quently little transfer to life situations. 
The liberal-arts college can thus be defended 
only if it focuses on training the student to 
develop broad skills in the development of 
general principles; and even the technical 
college will serve the needs of its students 
more effectively if it moves away from 
Specifics toward generalizations. 
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Generalized principles can be developed 
by making cross linkages between almost 
any pair of subjects if the effort is made. 
One could, for example, teach Latin with 
the aim of bringing out the similarity of 
human nature today and in ancient times. 
This would involve linking Latin and psy- 
chology. The problem is one of motivation, 
because such a special goal orientation is 
complex and will be sought only if fairly 
strong, clearly defined tensions can be set 
up in that direction. To some extent the 
same problem exists with reference to 
modern survey courses cutting across 
chemistry, physics, and zoology, or eco- 
nomics, sociology, and psychology. The 
schemata involved are complicated, even 
for the expert; students often prefer the 
spuriously simple, clear-cut formulations of 
the separate disciplines. 

We have noted in an earlier chapter the 
relation of curiosity to goal satisfaction. 
The organism behaves curiously, inspecting 
new situations carefully, because such situ- 
ations may offer satisfactions or threats. 
In this sense, almost every human adult is 
eurious. But some people become curious 
about intellectual affairs. They nose around, 
sniffing at philosophy, sociology, anthropol- 
ogy, ancient history, and other fields of 
knowledge. These persons have developed 
the kind of frame of reference into which 
new knowledge is readily accepted and is 
experienced as a source of satisfaction. 

On the other hand, a rigid frame of 
reference can block further learning and use 
of knowledge. The fanatic distorts, by the 
processes of sharpening, leveling, and as- 
similation, so that all new material is forced 
to conform to his understanding. Thus a 
communist rides roughshod over the facts 
of heredity, biology, and psychology to 
compel a fitting of these items into his pre- 
conceived notions, using logie which ap- 
pears to others to be mostly rationalization. 
He reduces tension by forcing all facts into 
his frame of reference. It is easy for him to 
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achieve maximum transfer of his principles 
of Marxism from economics to psychology 
to genetics, but this achievement is won at 
the cost of complete inability to handle the 
facts which stubbornly do not conform. 

Remembering and homeostasis. In con- 
clusion, let us relate this analysis of memory 
to the principle of homeostasis. We have 
shown that perception and learning set up 
certain constant ways of looking at objects 
and certain constant habits of behaving. 
These uniformities are part of man’s con- 
tinuing effort to preserve and extend his 
basic biological equilibrium, by building an 
optimal environment for himself. 

Recollection fits into this same scheme 
of organization. Events are experienced- 
seen, heard, smelled, touched. They may be 
novel at first, but soon the process of recol- 
lection functions to identify this new stimu- 
lus with past experience. If identification is 
made, the environmental constancy is pre- 
served, or at least the nature of the disturb- 
ance is understood and methods for dealing 
with it can be initiated. If the event is not 
immediately absorbed into our scheme of 
things, it will probably be distorted in 
greater or less degree so that it can fit into 
the pattern. 

When a new event refuses to be assimi- 
lated into a preexisting schema, we are 
forced to think. A new phenomenon, such 
as the explosion of the atomic bomb, dis- 
turbs our previous frame of reference. After 
some thinking, the framework may be 
modified to admit the new event, and equi- 
librium is again restored. (As a matter of 
fact, even a development of the magnitude 
of the A-bomb seems not to have forced any 
change in the frames of reference of many 
publie figures; they go right on advocating 
the same policies in the same ways as they 
were prior to 1945.) 

Learning and recollection, then, are es- 
sentially conservative forces. They tend to 
weight the past heavily, and this weighting 
increases with age, so that the elderly per- 


son is likely to be extremely conservative, 
He has an equilibrium which he desires to 
maintain, and he will deny the existence of 
new phenomena if they threaten his basic 
pattern of existence (cf. the traditional 
“Southern Aristocrat” living in a fictitious 
world long since dead as far as realities go). 
The new is modified to make it just an illus- 
tration of an old, familiar item. In some 
degree this conservative process is essential 
to survival; no one could mobilize the 
energy necessary to deal with every event 
as a totally new occurrence. But, if carried 
to an extreme, this kind of method for 
maintaining equilibrium is fallacious and 
self-destructive; it was ridiculous to charac- 
terize the Nazis as just a new group of con- 
servative militarists, and the mistake was 
almost fatal to us. In individual as in social 
life, some flexibility of interpretation must 
be retained, so that new occurrences are not 
invariably identified with familiar memo- 
ries. Reliance upon memory must at some 
point give way to reliance upon thinking, a 
process to which we turn in the following 
chapter. 


SUMMARY 


The purpose of learning is to remember. 
This chapter has been concerned with the 
intimate character of the process of remem- 
bering, modifications of memory traces, and 
some variables which can be shown to 
affect memory. 

Remembering is manifested when 2 
present process stands for or reinstates 8 
past occurrence. The commonest basis for 
this seems to be imagery; that is, one may 
picture a past scene, “hear” a past conver- 
sation, and so on. The memory image has 
certain features in common with the sen- 
sory afterimage, but it is clearly different 
in some important respects. Many people 
remember without definite sensory con- 
tent; they experience only words and ab- 
stract meanings. Some experiments suggest 


that these memories may be “carried” by 
minute electrical processes in muscles, or 
perhaps even by electrical states entirely 
within the brain. 

The memory image does not simply copy 
the physical stimulus—indeed, even percep- 
tion does not do this (Chap. 6). Rather, the 
perceived situation is modified; some parts 
nre omitted, some exaggerated, and some 
distorted. The evidence indicates that mem- 
ory images which do not “fit” with the 
rest of a person’s experience are changed to 
conform. Thus the illusion of having seen 
something in the past which is objectively 
new (paramnesia) gives rise to false mem- 
ories (retrospective falsification) which 
explain why this scene looks familiar. In 
synesthesia, series of sensations from two 
modalities are arranged in parallel so that 
order and security are maintained. The 
psychoanalytic concept of repression (ac- 
tive forgetting of painful material) seems 
somewhat similar. Each of us develops a 
personal frame of reference, and experiences 
which cannot be accepted into this frame- 
work are rejected from memory. 

This process of arranging images in a 
pattern leads to the concept of the schema 
—a device by which many specific details 
can be remembered as parts of a totality. 
A simple schema involves alphabetical ar- 
rangement of materials to be remembered. 


Recommended Readings’ 


REMEMBERING 381 


When looked at in this way, it becomes 
obvious that schema formation oceurs in 
perception and in learning, as well as in 
remembering. There is a danger, of course, 
that, if an inappropriate schema is em- 
ployed, the memory will be distorted to fit 
it; and the construction of a schema which 
will include a wide variety of experi- 
ences is quite difficult. Some instances of 
this will be examined in the succeeding 
chapter, which deals with the process of 
thinking. 

Learning and remembering are inextri- 
eably linked to the homeostatie process of 
maintaining essential constancies. Indeed, 
after a sizable stock of memories has been 
aceumulated, they evolve into a series of 
schemata, or a frame of reference, which 
tends to hold constant. The rigidity and 
conservatism of the aged appears to be a 
function of this type. New facts and new 
ideas are discarded because the weight of 
accumulated memories offers resistance too 
great to overeome. Within limits, however, 
it is obvious that man must behave in 
terms of his experiences, and that means 
clinging to the past as opposed to shifting 
with every new stimulus. The attainment 
of a nice balance between the rigidity of 
conservatism and the flexibility of adapta- 
tion to new conditions is a major problem 
for the human race in our atomic age. 
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CHAPTER 11 


Thinking 


Man’s eminence in the animal kingdom is 
commonly ascribed to his superior ability 
in thinking and reasoning. It should be 
apparent, however, from the facts of learn- 
ing and memory, that the human species 
excels in a wide range of cognitive skills. In- 
deed, it is not easy to draw a line between 
learning and thinking so that attainment 
could be ascribed exclusively to the latter. 
All thinking depends upon prior learning, 
and much thinking, especially reasoning, is 
a form of abstract learning. 

We have noted that remembering is es- 
sentially a search for identical stimuli. Is 
this the face I saw before? Is this date the 
correct one for the Declaration of Inde- 
pendence? Is this the S which signals food? 
Is this formula the one I learned last week? 
The search embodies a comparison of a 
memory image with a physical percept. 
This percept may be presented by someone 
else (as in case of recognition test) or it may 
be a matter of verbalizing and then ques- 
tioning one’s own recall. É 

Looked at in this way, it becomes obvious 
that mueh of what passes for thinking is in 
fact remembering. When one says, “I am 
trying to think of the answer," he is only 
attempting to reproduce past learning. 
What, then, is the criterion of thinking? 

The answer is, the discovery of new rela- 
+ tionships. To get beyond the mere memory 
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level, the person must produce something 
new—an invention, a novel arrangement of 
wremembered facts, a solution to a problem. 
Memory, of course, provides the raw 
material for thought. If we are to differenti- 


ate problem solving from reasoning, it must 
be on the basis that the former deals with 
present material, the latter with situations 
which are present only as symbols. Think- 
ing, therefore, must necessarily involve 


/some manipulation of memory images. 


There is a whole range of “thinking” activi- 
ties from the idle play of fancy, the free flow 
of images in reverie, to logically controlled 
manipulation of abstract symbols at the 
other extreme. 

Symbols. Let us examine this concept of 
the symbol for a moment. When thinking 
oceurs, there is a revival of a memory 
image, to be sure; but this is more than a 
mere kaleidoscopic picturing of the original 
perceptions. These images have meaning; 
they refer to or “stand for” objects. A pic- 
ture of my dog may refer not only to that 
particular pet but also to a whole class of 
animals. The word vertebrate is an even 
more inclusive symbol. For one of the 
authors it frequently evokes an image of à 
diagrammatie tree, with the branches repre- 
senting various species of vertebrates. One 
behaves toward a symbol as he does toward 
the real object. If I am thinking about dogs, 


I might solve a problem involving canine 
diets, the use of animals in psychological 
research, or possible activities of the K-9 
Corps. In any case, my responses to the 
symbol “dog” must be closely equivalent 
to that necessary with the living animal, or 
my problem solution will not carry over to 
a practical application. 

Thought and percept. While a symbol is 
based upon perception, it should not be 
identified with perception. Percepts are 
anchored in space and time; thoughts have 
reference to near and far, past and future.” 
Percepts are tied to the objective world; 
"people are seen upright and objects roll 
down hills." Thoughts transcend these ob- 
jective limitations. We can imagine people 
floating in the air, and furniture which fol- 
lows one around to be constantly available 
for use. We can, indeed, imagine centaurs 
and griffins and chimeras, which have no 
objective reality. . 

It is true, of course, that desire can dis- 
tort perception; to some extent, one sees 
what he wants to see rather than the objec- 
tive reality (page 240). But this manipula- 
tion of percepts is drastically limited as 
compared with the flexibility of imagina- 
tion, For adaptive purposes we utilize 
thoughts to supplement perceptions by 
extending them in space and time, and by 
dislocating concrete percepts from their 
supporting frames of reference. In this way 
we can anticipate threats to homeostasis 
before they occur and provide the means 
for satisfying motives far in advance of any 
significant deprivation. 

Thought and symbol. It is possible for 
thought to deal with past and future situa- 
tions, objects which are net physically 
present, because thought operates through 
symbols. Man is the symbol-making and 
symbol-manipulating animal par excel- 
lence. But he is not entirely unique in this 
regard. Lower species of animals can also 
use symbols; they cannot use them so often 
or so effectively as we do. 
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A simple level of symbolization is found 
in the CR experiment. The bell rings; food 
is presented; after a few trials, the dog 
responds to the sound as if it were food. 
The bell has now become a symbol for the 
food itself. Man, however, can substitute 
many levels of symbols between his percep- 
tion and the real goal; the quotations of 
shares on the stock exchange are far re- 
moved from the food, clothing, and com- 
modities which they represent. Only with 
great difficulty do we get animals develop- 
ing symbols for symbols (cf. the difficulty 
of obtaining higher order CRs). 

Man is also markedly superior with 
regard to the length of time he can hold a 
symbol in mind and use it as a guide to 
action. In Pavlov's laboratory it was found 
that dogs would learn a trace conditioned 
reflex of this type: the bell rings, and 30 
minutes later food is given. Eventually the 
animal comes to secrete saliva about 29 
minutes after hearing the bell. This, how- 
ever, is about his limit. Man is capable of 
very long delays; he can make an appoint- 
ment during the winter for a Fourth of July 
picnic and respond appropriately when the 
time comes. This capacity for delayed re- 
sponse depends upon some persisting inter- 
nal state which functions as a symbol. It 
will therefore help us in understanding the 
process of thinking if we examine such 
delaying mechanisms more closely. 


The Delayed-reaction Experiment 


Let us suppose that a dog is placed in the 
apparatus of Fig. 11:1, in the starting box. 
From this point he can see, but cannot 
approach, three doors behind which are 
food boxes. While he is held in the starting 
box, a light goes on over one door. He thenis 
released and goes to the lighted door, where 
he finds food. So far this is a simple dis- 
crimination learning experiment. But if 
(after this habit is well established) we turn 
out the light and restrain the dog for 30 
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FIG. 11:1. Delayed-reaction box used by Hunter. 
The animal is placed in the starting box; then one of the 
three lights is turned on. After a delay of varying 
length, the box (made of wire mesh) is lifted and the 
animal can go look for food. Success on the delayed 
reaction is indicated by remembering which door was 
lighted, as the animals had learned that this signaled 
food. The above box was used for raccoons, who 
delayed considerably longer than rats and dogs. 
(From Hunter, 1913.) 


seconds, a new problem is introduced. Can 
the dog retain a symbolic process which tells 
him to go to the same door? The delayed 
reaction thus becomes a crucial test of the 
animal’s ability to use symbols on a very 
simple level. 

/Hunter (1913), who devised this tech- 
nique, found that rats and dogs failed after 
even a few seconds delay, unless they were 
allowed to “point” in the direction of the 
light. When this set was disturbed, they 
could not direct their acts by any symbolic 
guide. Raccoons and young children (CA 
219 years) were able to delay for substantial 
periods of time even after the motor set was 
broken up; he therefore concluded that they 
were responding to a genuine symbolic 
process. 

While Hunter's method has been ac- 
cepted as a way of testing for ability to use 
symbols, his specific results have been dis- 
carded. Even the lowly rat has been shown 
capable of symbolic response. The rat, how- 
ever, needs to be tested under conditions 
which ensure his attention to the symbol. 


Thus McCord (1939) lowered his rats in a 
small cage into a square box. On each of the 
four walls was a door, distinctively marked. 


The experimenter thrust a food dish 
through one door and waved it until the rat 
looked at it. The rat was then allowed to 
jump to that door and get food. Delays 
were then introduced, and some rats proved 
capable of correct responses after 6 minutes. 
Obviously, some kind of symbol has been 
maintained during the interim. The dif- 


ference between these responses and those 
obtained by Hunter is probably due to the 
fact that the animal can perceive sharper 
differences between the various response 
alternatives. His symbolie response might 
be “jump to the door with zebra stripes” 
rather than “jump to the door next to the 
right end.” As we have noted in Chap. 6, 
the former type of discrimination is 
basically much easier for both animals and 
humans. 

/ Adult humans use verbal responses to 
mediate such delays. If I say to myself, 
“My train leaves the LaSalle Street Station 
at 11:45 p.m.” it becomes possible for me to 
delay for hours and still go to the right 
station when the time is suitable. Animals 
and young children cannot use such verbal 
cues. The growth of vocabulary parallels 
increasing complexity of thinking. 

Motor set and symbol. Hunter’s animals 
were able to give the correct response only 
so long as they kept a motor set toward the 
door. This is the way a hunting dog points 
to a bird. However, the pointer is helped in 
keeping his pose by the scent of the game. 
Hunter’s apparatus was deliberately de- 
vised to eliminate such cues; it was thus 
far more difficult for his rats to find the 
correct door when the motor set had been 
disturbed. When MeCord modified the 
experiment to provide some distinctive 
sensory cues on the doors, it was easier for 
the animals to use a symbolic representa- 
tion of the correct door and dispense with 
the motor set. While we do not know what 


these rats experienced, it seems safe to 
assert that they were responding to a 
memory image of the design associated 
with food. This is much closer to true 
symbolic behavior than the mere mainte- 
nance of a muscular set pointed toward the 
goal. 

Man, of course, can go much farther than 
this; he ean deal with abstractions deprived 
of any sensory content, as when he discusses 
electron theory, hypothetical brain states, 
unconscious mental processes, and the like. 
There is little reason to supppose that any 
other animal species is capable of using 
symbols for symbols—to think about think- 
ing. As noted in our analysis of condition- 
ing, the substitution of one CS for another 
(“higher order conditioning”) quickly runs 
into difficulties with lower animals. When 
we deal with human subjects, on the con- 
trary, it is possible to establish third-order, 
fourth-order, and even higher CRs. Man 
has the basic learning capacity for stimulus 
substilution which must provide the founda- 
tion of highly symbolic thinking. Were we 
not capable of generalizing from “falling 
apples” to "falling bodies" to “mutual 
attraction of masses,” Newton’s law of 
gravitation could never have been formu- 
lated. Generalizations in psychology are 
even more subtle in the sense that symbols 
must be devised for symbols which are in 
themselves subjective and difficult for some 
people to grasp. 

Motor set has its correlate in mental set. 
When MeCord's rats were able to abandon 
a fixed pose and still orient to the correct 
door when released, they showed that a set 
of some kind had been maintained. As this 
is not muscular, we can call it a mental set. 
Man, of course, shows a multiplicity of 
mental sets. The student reading this book 
is set to learn about psychology, and if he 
were suddenly asked a question about his- 
tory, even a familiar item, he might be 
momentarily blocked as to the correct 
answer, A child set for adding numbers is 
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confused if asked to subtract. Set is there- 
fore a control mechanism for directing 
thinking.' As the Hunter-McCord type of 
experiment shows, the length of time a set 
can be maintained agrees roughly with the 
position of an animal in the phylogenetic 
scale—rats are poor, raccoons and dogs 
higher, chimpanzees still better, man at the 
top. Mental set is thus an important com- 
ponent of the complex pattern that makes 
up thinking. 


Concept Formation 


In its most primitive form, the symbol 
functions as a discrete sign or signal. The 
red traffic light signals me to stop; green 
serves as a symbol for free movement. Plus, 
minus, and other mathematical symbols 
“stand for” certain operations with num- 
bers. The dinner bell signals the availability 
of food. At this very specific level the sym- 
bol is little—if any—more than a condi- 
tioned stimulus. In our analysis of learning 
we have spoken of signs or cues for action. 
In perception, part of a sensory pattern 
could serve as a sign for the entire pattern— 
thus the animal learned to perceive objects 
as having a certain color, size, and distance 
on the basis of limited cues. In all these 
usages, the sign has an immediate function 
in controlling experience and behavior. 
But, as we have just seen, the response to 
a sign can be delayed. This makes possible 
certain operations on the sign, or symbol as 
it should be called when delay is involved. 
One can perceive, for example, a relation- 
ship among symbols; that is, one can general 
ize about symbols. Thus one does not have 
to be looking at a horse, a cow, a dog, and 


1 Actually, set is one of the focusing functions 
for the exclusion of irrelevant stimuli. In highly 
motivated behavior, stimuli not related to the 
motive are blocked out. Similarly, when one gets 
“get” for a task, he raises the threshold for 
unrelated stimuli, making it more likely that he 
will complete his assignment and reduce the 
tension involved. 
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a cat to note that all have four legs; one can 
compare the images of these experiences 
and develop the generalized idea of a 
quadruped. 

In many respects this generalized symbol 
does not differ from the ordinary stimulus 
generalization which has been described 
in Chap. 6. The child learns that one specific 
object is called a "chair" when he per- 
ceives another, rather similar object, he 
generalizes and calls it a chair. Sometimes 
this is based on the wrong portion of the 
pattern; thus he may call a stool a chair, 
just as he may call all men “daddy,” to his 
mother’s marked embarrassment. When 
correct generalizations are developed, they 

y are called concepts; and a definition of a con- 
cept is the psychological process by which 
we perceive and react to similarities in the 
changing environment” (Humphrey, 1948). 
One develops a concept of a triangle by 
dealing with specific triangles and observing 
that all are closed rectilinear figures with 
three vertexes. One develops a concept of a 
chair by dealing with furniture and observ- 
ing that all objects called chairs have a seat, 
legs, and a back. 

Note how many generalized concepts we 
become adept at using. In defining a chair 
as suggested, we make use of generalized 
symbols for leg, seat, and back, as well as 
the higher order abstraction, furniture. 
Much of the process of learning to think is 
a process of acquiring these concepts. Intel- 
ligence tests (see Chap. 12) weight heavily 
the number of common concepts the person 
can use correctly—i.e., as approved in our 
culture. 

Concepts, however, break with the proe- 
ess of generalization at some point, or 
rather, they go beyond it. Stimulus equi- 
valence can be stretched so far, but not 
infinitely. Let us consider a specifie exam- 
ple. Here is Mr. Jones, a pedestrian who 
has been hit by a car as he stepped off a 
curb, Later Mr. Jones shows fear of bicy- 
cles, horses, motorcycles, trucks, and busses 


—all treated as equivalents for the moving 
object which injured him. This clearly 
illustrates stimulus generalization. But if 
Mr. Jones abstracts the quality of force and 
relates the motion of automobiles to the 
explosion of a cannon, the flow of an electric 
current, and the fission of the atom, he 
certainly cannot be said to be using stimu- 
lus generalization, He is now reacting to 
similarities and relationships amony symbols. 

The foregoing example suggests the eru- 
cial difference between stimulus generaliza- 
tion and concept formation. The former in- 
volves only similarity; the latter, similarity 
and difference. Mr. Jones’s fear of objects in 
motion is based on pure perceptual similar- 
ity. The abstract concept of force is based 
on an awareness of likeness and difference. 
One must first eliminate certain differences 
between explosion and electricity before he 
comes to the underlying similarity. Often 
it is easiest to define a concept by first 
telling what it is not. Try defining ‘“de- 
moeracy," and you will see how this works. 

Value of concepts. Without some ability 
to generalize, life would be far more hazard- 
ous. Events in life rarely repeat themselves 
in identical form. Man and animal need to 
be alert to meaningful similarities rather 
than to irrelevant differences. If the tiger 
you escaped yesterday had a black stripe 
across his right eye, this does not mean that 
you can ignore tigers lacking this stripe- 
Stimuli which threaten danger are quickly 
and widely generalized. Later (perhaps) we 
learn to differentiate those which are not 
real threats. This explains why young 
children generalize danger signals so exten- 
sively—why a conditioned fear may spread 
to many stimuli which seem quite different 
to the adult. 

Furthermore, concepts greatly increase 
the efficiency of thinking. How easy would 
it be to solve an automobile problem if we 
had to itemize Fords, Chevrolets, Ply- 
mouths, Studebakers, etc., for each step in 
the solution? How much simpler to use 8 


single generic concept and later insert cor- 
rections if the answer depends on features 
not common to all! If someone starts talk- 
ing about internal-combustion engines, I do 
not have to identify the various types of 
carburetors and ignition systems; I can deal 
with concepts and later relate the solution 
to the specific engine I work with. 

Concept and hypothesis. Every concept 
can be considered as an hypothesis or 
expectancy. If John says, “that girl is a 
golddigger,” he is setting up an hypothesis 
as regards her behavior. He expects certain 
responses from her. When the psychiatrist 
says, ‘‘this is a paranoid schizophrenic,” he 
sets up an hypothesis regarding his patient. 
He expects certain symptoms to show up, 
certain facts to be revealed in the life his- 
tory, certain results in treatment. 

It follows that every concept is subject 
to change with more precise differentia- 
tions. The child learns that only one man is 
to be called “daddy,” and later, that some 
people wearing trousers are not “men.” 
Newton’s concept of gravitation was modi- 
fied by Einstein, who showed that certain 
differences ignored by Newton were impor- 
tant. Your concept of “human nature” 
may be modified, and probably should be, 
by studying this book. You will find that 
processes appearing to be the same may, 
in fact, be quite different. 

The higher order abstract concepts, such 
as time, inertia, gravitation, emotion, intel- 
ligence, and culture, represent hypotheses 
based on relations among symbols. They 
are subject to modification with additional 
data and with new insights into the rela- 
tionships. They are based on delay in 
response to symbols and may be called 
logical abstractions rather than perceptual 
abstractions. Logical abstraction is a func- 
tion which requires a wealth of symbols, 
plus the ability to delay, to note features 
of these symbols, to abstract a common 
element by noting differences and to 
generalize from it. It is not surprising to 
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FIG. 11:2. Concept drawings of the type used by 
Smoke. Any circle with one dot inside and one outside 
was called "dax," Any equilateral triangle with a 
perpendicular bisector was called “vec.” In the second 
version of the experiment, both "dax" and “non- 
dax," "vec" and "non-vec" figures were presented; 
the concepts were formed much faster under this con- 
dition. (As described by Smoke, 1932.) 


learn that such a complex function devel- 
oped late in the evolutionary sequence and 
that it is disrupted quite easily by brain 
injuries (Goldstein and Scheerer, 1941). 

Study of concept formation. A typical 
laboratory procedure for studying concept 
formation is as follows: we present to the 
learner a series of specimens, all of which 
belong to a given class, We also present 
some which, he is told, do not belong to 
the class. He is required to differentiate 
and generalize the feature (or features) 
which identify the class, so that when he is 
presented with new cases, he can tell 
whether they do or do not belong to the 
class. 

In one experiment (Smoke, 1932) sub- 
jects were shown figures consisting of a 
circle and two dots. They were told that 
this class of figures was called "dax" 
(see Fig. 11:2). The figures used varying 
sizes and colors of dots and circles. After 
they had studied the figures, one at a time, 
they were asked to give a definition, to 
draw a new “dax” and to draw a “non- 
dax.” In repetition of the experiment, he 
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presented both dax and non-dax figures to 
the subject for study. This variation 
speeded up concept formation. By seeing 
non-dax instances, the subject could reject 
erroneous hypotheses more rapidly. 

It was interesting to note that many 
subjects could identify dax and non-dax 
without being able to give a definition. This 
apparently is a process closer to generalized 
percept than to a true concept. The indi- 
vidual had developed a mental image but 
could not respond to it, i.e., could not 
describe its characteristics. Many garage 
mechanics seem to have a gift for perceiving 
the working characteristics of an engine 
but are completely incapable of verbalizing 
what they know. 

Heidbreder’s study. An experiment which 
illustrates the relative difficulty of different 
levels of concept formation was conducted 
by Edna Heidbreder (1946). The subjects 
were told that they were being studied for 
memory of various kinds. (Concepts do, of 
course, depend upon memory.) A series of 
nine figures was exposed on a memory 
drum, one at a time. At each exposure, the 
experimenter spoke a nonsense word. After 
one run through the list, the figure was 
exposed and the subject told to name it. 
Tf he failed, the experimenter named it and 
showed the next item. The subject kept 
going through the whole series until he 
named every figure correctly. (This is the 
“prompting method” for studying learning 
and memory—cf. page 251.) 

Five of the series used are reproduced 
in Fig. 11:3. The subjects, of course, were 
not instructed to look for similarities (as, 
indeed, young children are not told to form 
concepts about squares, airplanes, or ani- 
mals). But the names were so chosen that 
a picture always fell into a certain class. 
Thus relk always stood for a face; mulp 
for a tree. (These were examples of concrete 
concepts.) Spatial relations formed the 
basis for another series; pran always ap- 
plied to a drawing of crossed objects—golf 


clubs, streamers, canes, etc. A third series 
was based on variations in number; a 
particular word went with objects dupli- 
cated two, five, or six times in the sketch, 
There were three examples of each class 
(concrete, spatial, and numerical) in each 
series of nine drawings. Sixteen such series 
were learned. 

Obviously the subject could not develop 
a concept on the first series, but on the 
second, he might note that the drawing of a 
face had the same name as a different face 
of series 1. Many subjects acquired the 
concrete concepts (face, tree, etc.) after 
studying only a few series. The spatial 
patterns were more difficult. A few subjects 
did not evolve the numerical concepts even 
after learning 16 variations with t^^ same 
name. 

Heidbreder was particularly interested in 
the “order of dominance” in concept 
formation. She found that concrete con- 
cepts form rather easily. Spatial .orm is 
almost as readily generalized. Lowest in 
dominance (greatest in diffieulty) is nu- 
merical-concept formation—a fact which 
may have some connection with the diffi- 
culties many of us encounter in arithmetic. 
Heidbreder attributes this dominance order 
to functional characteristics of the material 
and of the human organism. Thought, after 
all, is related to motives, and motives are 
satisfied by manipulating conerete objects. 
The child has literally thousands of experi- 
ences handling and being satisfied by 
objects, to one of being satisfied by identi- 
fying a numerical relationship. Further, 
identification of a number concept seems 
inherently more complex than identifica- 
tion of qualities. The redness, shape, and 
taste of apples can be directly sensed, but 
the fact that five apples are in view de- 
pends on counting. 

Induction vs. deduction. Both Smoke and 
Heidbreder used the inductive method of 
developing concepts. In teaching by this 
method, many examples are shown the 
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FIG. 11:3. Concept-forming series used by Heidbreder. The subject watched each 
of the figures in Series | appear on a memory drum (see Fig. 7:1, page 252) and 
the experimenter pronounced the name of the figure as it appeared. The subject 
repeated this name; on the second trial, S tried to name the figure, and was 
prompted by E if necessary. Series | was repeated until S had named every 
drawing correctly for two successive runs. Then S began learning Series Il. At 
this point it became possible to transfer the names from Series |, e.g., the face is 
always named relk, a tree is always mulp. This kind of concept formed quickly; 
but learning a concept name for objects in groups of five proved to be quite 
difficult. (From Heidbreder, 1946, p. 182.) 


pupil, together with others which do not 
fit the concept. Thus a child can learn 
triangularity by seeing triangles of dif- 
ferent sizes and proportions, and by con- 
trasting not-triangles (circles, squares, rec- 
tangles). He will go through a period of trial 
and error but eventually will make the 
differentiation. Many of Heidbreder’s sub- 
Jects got the concept suddenly (insight). 
In the deductive method the rule or prin- 


ciple is stated first and the subject is 
required to develop examples. Experimen- 
tal research indicates that natural concept 
formation includes a mixture of both 
deduction and induction. The subject 
serutinizes a series of samples and sets up 
an hypothesis (induction) which he pro- 
ceeds to test on other samples (deduction). 
All scientific research advances in this 
manner. When an hypothesis has been 
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FIG. 11:4. James's illustration of varying concomitants. 
If one encounters situations A, B, C, D, E, all having 
characteristic m in common, the tendency is for m to 
“roll out" from its varying concomitants and stand out 
in the observer's field. Note how similar this is to the 
problem of stimulus equivalents (Chap. 9) and positive 
transfer (Chap. 7). (From William James, 1892, p. 
366, by permission of Henry Holt and Company.) 


verified in a variety of contexts, it is stated 
as a principle or law. 

Varying concomitants. William James 
wrote of the principle of dissociation by 
varying concomitants: ** What is associated 
now with one thing and now with another 
tends to become dissociated from either, 
and to grow into an object of abstract 
contemplation by the mind." If a child 
should ask you, “What is red?" it is un- 
likely that you would reply, "the visual 
sensation produced by a light wave of 700 
millimierons length." It is probable that 
you would point to various red objects, 
using the word “red,” and also to others, 
stating that they were “not red." At some 
point the child suddenly grasps the con- 
cept, runs into the next room, and brings 
in his red ball, showing signs of elation. We 
can diagram this process as James did, in 
Fig. 11:4. If A, B, C, D, and E represent 
real percepts, all possessing characteristic 
m, there is a tendency for m to “roll out,” 
t.e., to be abstracted, as the child gets the 
quality “red.” 


Thinking and Goal Direction 


In thinking, as in overt behavior, man’s 
activities are motivated. Thinking is di- 
rected to the achievement of goals, and 
this means that the recall of images and 
concepts is not random but is controlled 
in some manner. There is available, in any 
situation, a tremendous variety of memories 
which might conceivably be serviceable. 
Only a few of these get through to con- 
scious awareness. Some kind of screening 
process keeps most of them even from being 
recognized, and many others are rejected as 
soon as they reach awareness. 

This idea is not new, for it played an im- 
portant part in our discussion of problem 
solving. At that time we pointed out that 
the animal, in seeking a goal, does not move 
randomly; he makes movements which 
bring him nearer to the object which will 
satisfy his need. The same kind of goal 
orientation occurs in thinking, but it is 
even more important. In thinking there is 
truly an infinite number of combinations of 
images possible. In trying to solve my 
financial problem, I could dream up 4 
fourth-dimensional traveler by which I 
loot bank vaults with impunity, or a new 
drug for which a grateful publie would 
gladly make me wealthy. When the control 
mechanism breaks down, this is exactly the 
kind of thinking which goes on—in the 
psychotic personality. 

Psychologists have long been interested 
in the process of directional control as it 
applies to thinking, but it would be an 
exaggeration to say that the control mech- 
anism is clearly understood. The principle 
of selective perception is helpful. Remember 
that, when a motive is aroused, objects 
likely to satisfy that motive are perceived 
more readily. At the same time, other per- 
cepts tend to be suppressed. The principle 
of mental set is of the same type. When & 
person is “set” for a given stimulus, he 
senses it at a lower intensity—it is more 


quickly perceived—than when he is not set. 
Thinking operates on the principles of 
mental set and selective perception of 
images. When we are set to solve a given 
problem, images and concepts relevant to 
that problem are quickly observed, while 
those which seem irrelevant are screened 
out. Persons who have learned to do this 
selection efficiently are said to be “good at 
concentrating"; those who are poor at it 
may be called "seatterbrained." Children 
learn rather early to establish mental sets; 
adults punish lapses from the correct set 
and reward successes. Long before he goes 


to school, a little boy learns to disregard 
distracting stimuli and to concentrate on 
those related to the activity in progress. 
The delayed-reaction experiment, of course, 


illustrates ability to block out distractions 
and keep set toward a symbol which means 
satisfaction. 

Experiments on mental set. Early experi- 
ments on this control phenomenon used the 
reaction-time technique, described on page 
202. Figure 11:5 illustrates the usual reac- 
tion-time procedure: P represents a pre- 
paratory signal (get ready) ; S, the stimulus; 
R, the response. The interval from P to S 
is called the foreperiod during which the 
set is established and operating. It has 
therefore been a matter of particular 
interest. 

Watt (1905) asked his subjects to report 
what they experienced during the three 
phases outlined above. The reaction task 
was to give a certain type of controlled 
association; for instance, to name a whole 
of which the stimulus word is a part (wheel- 
automobile). Unfortunately, many of his 
subjects reported a complete blank for the 
foreperiod. Some of them were conscious of 
the task but not of associated ideas. As a 
person became skilled at the task, conscious- 
ness decreased. He might even report that 
he was not clearly conscious of the stimulus 
word until after he had responded! (This is 
like the skilled driver who compensates for 


THINKING 391 


Fore- Reaction 
P period S time R 
Preparatory Stimulus Response 
signal 


FIG, 11:5. The reaction-time experiment. Students of 
the psychology of thinking have been particularly 
interested in trying to ascertain what goes on during 
the "foreperiod." 


road conditions without even being con- 
scious that they exist.) 

Is set muscular? We noted, in connection 
with the delayed-reaction experiment, that 
some of the lower animals used fixed muscu- 
lar tensions as guides to the correct response 
and were confused when this muscular set 
was disturbed. However, the higher ani- 
mals tested seemed pretty clearly to be 
responding to a symbol which was held at 
the level of the CNS, not in a muscle. 

The same conclusion derives from the re- 
action-time studies. Hathaway (1935) had 
his subjects making responses by moving 
the arm. He then recorded action currents 
from the arm muscles. He did not get any 
evidence of any muscular activity during 
the foreperiod. Mowrer (1940) used an in- 
direct method. He trained his subjects to 
make the same response to two different 
signals. He assumed that the muscular set, 
if any, would be identical for both stimuli, 
since the response was identical. Then he 
presented signal A repeatedly, until the 
subject “expected” that signal. When sig- 
nal B was presented, there was a marked 
delay, even though it called for the same 
response as A. Mowrer therefore concluded 
that the locus of set must be in the brain, 
not the muscles. 

Shifting the mechanism from the muscles 
to the brain does not solve the problem. 
It does indicate, however, that set is pri- 
marily a matter of selecting incoming stim- 
uli, rather than of getting the muscles pre- 
pared to respond. Set is mental, not 
muscular. 

Mental set and shift. Set is productive of 
efficiency in thinking as long as the task 
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FIG, 11:6. A study of rigidity in thinking. Drawings A 
and B show the conventional parallelogram solution 
as presented by the geometry teacher. Wertheimer 
now drew C on the blackboard, and the children were 
confused, Some of them attempted to use the conven- 
tional solution rigidly, and drew D, which of course 
does not work. The superior students either drew E, or 
rotated the figure and drew F. (As described by 
Wertheimer, 1945.) 


remains unchanged. Unfortunately, our 
world is constantly in flux, and if we are to 
satisfy our needs, we must shift from one 
set to another. History said of the Bourbon 
kings, "they learn nothing and forget 
nothing”; and eventually they were de- 
throned. A businessman who is set to make 
decisions in terms of conditions 20 years 
ago is doomed to failure. The neurotie who 
reacts to his wife as if she were his mother 
could be said to have a mental set which 
has been fixated; it remains unchanged and 
rigid while reality has changed. Such rigid- 
ity prevents adjustment. 

An illustration of rigidity in set derives 
from a study by Wertheimer (1945). In a 


high-school geometry class the teacher first 
gives the usual proof of the theorem that 
the area of a parallelogram is equal to the 
product of base by the altitude (Fig. 11:64, 
B). On the following day the children are 
tested with problems in which the parallelo- 
grams are of differing sizes; the results are 
excellent. Wertheimer then draws Fig. 
11:6C on the board. Some of the pupils are 
taken aback. One raises his hand: “Teacher, 
we haven't had that yet." Others busily 
draw the auxiliary lines as they have been 
taught. Then they look puzzled, for what 
they get is Fig. 11:6D. The better students 
draw the auxiliary lines correctly, as in 
Fig. 11:62, or turn the paper through 45 
degrees and draw Fig. 11:67. The teacher, 
seeing that only a minority of the class had 
solved the problem, said, “You certainly 
gave them a queer figure. Naturally they 
are unable to deal with it.” 

Wertheimer stresses the point that our 
methods of pedagogy are likely to en- 
courage learning by rote memory rather 
than by understanding of the situation. The 
children applied the learned formula to 
situations where it did not make sense and 
were unable to see applications to a novel 
variation of the original example. A dif- 
ferent mode of teaching would develop 
flexible mental sets in which this blocking 
would not oceur.! 

Silent assumptions. A logician has been 
defined as a man who can reason in 8 
straight line from a false assumption to à 
preconceived conclusion. We are concerned 
here, not with the falsity of assumptions 
but simply with the fact that people do not 
know they are making assumptions. They 
are “set” for a certain conclusion and so it 
appears logical (and would be, if the silent 
assumptions were valid). For example, let 

*It would be unfair to lay all the blame for this 
situation on the schools. There are many simple 
thinking problems which have no connection with 
schooling, yet which most people fail because 


they stick to a particular set in looking for & 
solution. 


us consider a variation of the Sells atmos- 
phere experiment. Several thousand college 
students were asked to judge this syllogism: 
“Pressure groups are dangerous to our 
democracy; the American Legion is a pres- 
sure group; therefore, the American Legion 
is dangerous to our democracy.” The 
majority judged the syllogism false, al- 
though as stated it is logically sound. Then 
they were given this one: “Pressure groups 
are dangerous to our democracy; the CIO 
is a pressure group; therefore, the CIO is 
dangerous to our democracy.” In this form 
a majority judged the syllogism sound. It 
now fitted with their silent assumptions 
about the CLO, whereas it clashed with their 
assumptions about the American Legion. 

Unconscious biases dominate much of 
our lives. If we dislike Negroes or Jews, we 
can easily discover evidence which seems 
absolutely to justify our conclusions. The 
Russians have no problem in proving to 
themselves that the Americans are imperial- 
istic warmongers. Because we are set for 
certain conclusions, we blindly ignore all 
the contradictory evidence and pass by new 
and fruitful solutions to our personal and 
social problems. 


The Stream of Consciousness 


So far we have pointed out that thinking 
requires the use of symbols; that these 
symbols are developed by noting likenesses 
and differences in experience; that we be- 
come set for certain kinds of symbols and 
may observe them, even when the real 
situation should lead us to a different con- 
cept. Basically, we have been analyzing 
man’s quest for identities: “is this the same 
a8... ?" Whenever we make a judgment 
that a certain concept applies, we are 
asserting an identity. When we say that the 
U.S.S.R. is totalitarian, we are saying that 
we identify certain features common toa 
variety of nations, although they differ in 
many other respects. 
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How do these symbols actually appear in 
experience? When man attempts such intro- 
spection, he observes a sequence of thought, 
a “stream of consciousness.” William 
James wrote vividly of the “stream of con- 
sciousness,” and recent novelists have at- 
tempted to reproduce this stream in words. 
When a sensitive person seeks methodically 
to picture every idea, without exception, 
which occurs to him, we get a chaotic, 
apparently lawless flow quite different from 
the orderly sequence of ideas involved in 
problem solving. 

The majority of our thinking, as remem- 
bered, is controlled thinking. The stream of 
consciousness is directed by mental sets, 
oriented to one goal or another, However, 
when trained observers note their mental 
activities, it becomes clear that much of 
the day’s thinking is an incessant flow of 
pictures, words, and relations, tenuously 
associated and in many cases perfectly 
fantastic in character, This kind of thinking 
with minimal control by set is called reverie, 
Because we would feel ridiculous, we rarely 
communicate our reveries to others—in 
fact, we quickly forget them. The technique 
of psychoanalysis places a good deal of 
stress on getting the person to talk about 
everything that occurs to him; it may take 
several weeks to get the patient to do this, 
so reluctant is he to verbalize these illogical 
associations of ideas. Once this freedom to 
communicate is established, the patient 
communicates much which is of value to the 
therapist, but which seems to the patient 
merely silly. 

Still another device for getting at the un- 
censored flow of ideas is through the study 
of children and primitives. Children have 
not yet learned that they will sound foolish 
if they verbalize freely; hence Piaget and 
other psychologists have studied thinking 
in terms of childhood reports. Some of this 
work will be reviewed later. 

The nature of mental symbols. Before 
we continue with the examination of the 
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stream of consciousness, it will be worth 
while to ask: what makes up the stream? 
What is the nature of the symbols which are 
experienced by human adults and which 
seem to operate in young children and ani- 
mals as thinking progresses? 

Images. At the beginning of this chapter 
we suggested that symbols were primarily 
derived from perception and that they took 
the form of memory images. Much of our 
thinking depends on remembering how 
someone looked, the spatial arrangement of 
objects, the sound of a particular musical 
selection, the smell of hot apple pie, ete. 
The widespread role of the memory image 
in mental life has already been suggested 
(page 355). 

In quest of satisfaction for motives, in 
search of restored equilibrium, the organ- 
ism may manipulate real objects or symbols 
for them. If you are up a tree with a sabre- 
toothed tiger pacing hungrily below, it is 
much safer to picture different actions in 
the hope of perceiving an escape route than 
to rely on physical trial and error. Man’s 
high status on the earth today is unques- 
tionably due to his great capacity for hold- 
ing onto symbols, recombining them in 
various ways, creating symbols for symbols, 
and so on. 

Feelings. In the flow of consciousness one 
is aware not only of images, but also of 
feelings. The memory picture of a certain 
incident also evokes the feeling of pleasant- 
ness or unpleasantness which was present 
on the original occasion. Often one has feel- 
ings which seem not to be related to any 
memory that has been recalled; in such 
cases the feeling may have been set off by 
associated implicit movements or words 
(see below). 

Tt may seem that feelings are not symbols 
in the usual sense, because they do not 
“stand for” a particular object or action, 
It should be clear, however, that they do 
symbolize inner needs and tensions (see 
page 113). Thus, in the thinking process, 


their role as symbols may be as linkages to 
the basic human motives without which no 
thinking would occur. They symbolize ten- 
sions and tension reductions. 

Implicit movements. It has been known 
for a long time that many people have little 
imagery and yet think very well. At one 
time, some fifty years ago, the controversy 
over images vs. imageless thought was 
center of psychological research. Today it is 
accepted that both kinds are common and 
that thinking can go on without reproduc- 
tions of past vision, hearing, taste, or other 
sensory experiences. 

Some of these imageless thoughts prob- 
ably are symbolized by minute movements 
or tendencies toward movement. Extensive 
research has been done on the problem. 
Jacobson (1932) for example, found that 
imagining a movement of the arm was 
accompanied by electrical action currents 
in the appropriate muscles, even though no 
detectable movement occurred (Fig. 11:7). 

This is exceedingly important because of 
its bearing on the problem of meaning. As 
we shall develop more fully later, meaning 
is in part a question of how one responds to 
a stimulus. The meaning of the object 
"chair" is “something to sit on." The 
meaning of “knife” is “something to cut 
with,” and so on. Try to define the word 
"spiral" to someone without using your 
hands, and you will become aware of the 
role of movement in thinking. 

It seems likely, then, that part of the flow 
of consciousness is some kind of awareness 
of tentative museular movements, symbolic 
movements which do not quite occur but 
which do have some physiological reality. 
These implicit movements may link images 
or other movements, as in a skilled habit; 
one might imagine walking down the street 
and seeing the shop windows; the images 
are interlinked by symbols of museular 
action. 

More difficult problems seem to involve 
more muscular action. In a study of deaf 
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FIG. 11:7. Action currents without muscular movement. In his study of the physiological aspect of thinking, 
Jacobson placed electrodes on the skin just over the right biceps muscle, so that he could record nerve impulses 
to the muscle even when no physically discernible movement occurred. Each subject was trained in relaxation to 
eliminate random movements. Record 1 shows the result of instructions: "Imagine lifting a ten pound weight 
with your right arm.” (Note volley of nerve impulses.) Record 2: “Imagine lifting a ten pound weight with 
your left arm.” (No action currents in right arm.) Record 3: “Imagine hitting a nail twice with a hammer in 
your right hand.” Record 4: "Imagine some rhythmical activity such as climbing a rope.” Observe the close 
correspondence of the nerve activity to the imagined act. What relation does this have to the problem of 
muscular movement and learning? (Fig. 8:10, page 295.) (Sketched from Jacobson, 1932.) 


mutes, Max (1935, 1937) found (as might 
be expected) more hand and arm action 
currents than in normal subjects; the deaf 
mute uses his hands in communicating and 
must therefore be expected to use them in 
thinking. When Max gave progressively 
more difficult mental problems to his deaf 
mutes, the amount of electrical activity 
increased proportionately. Difficult prob- 
lems may also overflow into other muscle 
groups. When one is thinking on some tough 
problem, he is likely to furrow his brows, 
tense his shoulders, and so on. This may be 
a function of the increased tension which 
accompanies the need to solve the problem; 
or it may mean that, on difficult tasks, the 
organism has to mobilize more resources 
than for simple jobs. Tension does actually 
help to solve the problem, as is shown by 
experiments in which people combined sup- 
port of a fairly heavy weight with solving 
arithmetic and other questions. 

Brain waves. Considerable controversy 


has also centered around the question of the 
role of the brain in thinking. Some psychol- 
ogists have gone to the extreme of saying 
that the muscles and sensory processes are 
the crucial elements in thought, the brain 
being primarily a giant switchboard and 
ammeter. Others have argued that the 
peripheral processes are just by-products of 
thinking, the significant elements being con- 
fined entirely within the brain itself. These 
two views are diagramed in Fig. 11:8. 

At present the hope of resolving this con- 
flict rests particularly on research with the 
electroencephalogram (EEG). The EEG is 
a recording of the changes in electrical 
action of the brain. If one electrode is 
placed over the occipital lobe (visual area) 
and another in a neutral area, the record 
will reflect effects of visual stimulation; 
similarly, the temporal area reflects audi- 
tory stimuli (cf. Fig. 5:12, page 154). There 
are several kinds of “waves” which are 
characterized chiefly by speed. The alpha 
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FIG, 11:8. Peripheral vs. central view of thinking. Some psychologists hold that 
thinking is a function of the whole body (a). Thus an outside stimulus (S) sets off a 
response (R;); this sends back sensory impulses to the brain which set off further 
responses, more self-stimulation, more response, and so on until a final solution (Re) 
is achieved. This corresponds to trial-and-error learning (Chap. 9). Others take the 
view that thinking is primarily, and can be exclusively, intracerebral (b). The stimu- 
lus sets off an impulse to the cerebral cortex, within which a variety of activities 
ensue, and these finally lead to a solution or response, This corresponds more to the 
"insight" emphasis in learning. (From Dashiell, 1949, by permission of Houghton 


Mifflin Company.) 


rhythm has a frequency of about 10 per 
second. It is most noticeable during relaxa- 
tion; concentration on a stimulus (or a 
problem) causes it to shrink or disappear 
(Fig. 11:9). The kappa wave has a fre- 
quency of about 8 to 12 per second; Ken- 
nedy (1948) and his collaborators thought 
they found evidence that it appears in 
records when the subject is doing mental 
work (Fig. 11:9). 

Aside from its use in locating brain tu- 
mors (where it has been most valuable), the 
EEG has been used medically in diagnosing 
epilepsy and in some cases of brain injury. 
From the psychologist’s side, it has been 
rather disappointing, but it may yet lead to 
significant discoveries about the brain func- 
tion in thinking. 

Most psychologists accept the view that 
thinking depends on the total organism. 
The brain plays a crucial role, but thinking 
could not occur without sense organs to pro- 
vide information about the environment 
and very probably could not occur without 
muscles to execute actions on the environ- 
ment. Thinking, in other words, is a sym- 


bolic reproduction of everyday behavior. In 
our daily efforts to satisfy motives, we get 
sensory cues, use our muscles in attempting 
to adapt, correct our mistakes as we per- 
ceive them, and so on. These pictures of the 
environment and of one’s responses to it are 
retained in the brain and are manipulated 
in thought. 


The Nature of Meaning 


The stream of consciousness is a flow of 
pictures, implicit movements, words, and 
perhaps brain states. Constant shifts of 
attention bring new symbols into awareness 
at intervals measured in fractions of a 
second. These symbols are effective devices 
for guiding human behavior because they 
possess meaning. This, however, is a much 
misunderstood term. The psychologist does 
not interpret meaning in terms of a dic- 
tionary definition. The meaning of a symbol 
is given by the object or action which it 
symbolizes; more specifically, meaning 
must be understood in terms of the effects 
which are signaled by a particular sensory 
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cue. If a child has learned a bell-shock CR, 
it is correct to say that the bell “means” 
shock to him, Similarly, a delicious smell in 
the kitchen “means” delectable tastes in 
the mouth and a contented feeling in the 
stomach later on. The sight of mother 
means care, cuddling, and pleasant sensa- 
tions. The one cue has become identified, 
in his mind, with the sensory consequences 
which have followed it. We can say, there- 
fore, that meaning implies partial identity 
of the sign and the thing signified. 

Contiguity obviously is a basic determi- 
nant of partial identity. The red traffic light 
and the act of stopping occur together; the 
first becomes identified with the second. 
The ringing of the dinner bell is followed 
by the taste of food; soon, the sound means 
food. Much of our thinking is determined 
by meanings based on contiguity of two 
experiences. 

Stimulus equivalence also plays a role in 
determining meaning. Partial identity is 
often based on generalization of stimuli. In 
Watson’s experiment it was found that fear 
of a white rat would generalize to a white 
fur muff and a Santa Claus mask. These 
were equivalent stimuli; the fear general- 
ized to them. The identity elements are 
fairly obvious. Here we can say that the 
fur muff means the white rat which means 
danger to the child. 

Verbal mediation is a third basis for mean- 
ing. Beeause words are so versatile and so 
readily linked to different cues, they pro- 
vide connections between experiences which 
would never be associated by way of con- 
tiguity or equivalent stimuli. Suppose 
Johnny is spanked when he does something 
"bad." Later he learns that stealing is 
“bad.” Stealing can mean that for which 
one is spanked, by way of the verbal media- 
tion process, stealing—bad—spanked. Thus 
partial identities can be established on the 
basis of common verbal labels. 

The process of ''free association." Let 
us return now to our consideration of the 


THINKING 397 


D ——————————————M 

ileal le m e rr Á—Á 
FIG. 11:9. Brain-wave records associated with 
"mental work" and with relaxation. (1) EEG records 
taken while subject is doing mental arithmetic. Line A 
gives the kappa waves, line D, alpha waves. line B 
is the accumulation of kappa waves, C, of alpha. 
Note the great preponderance of kappa over alpha 
(B compared with C). (2) EEG records taken with 
"mind a blank." Note the relative preponderance of 
alpha over kappa waves (C compared with B). (From 
Kennedy et al., 1948.) 


stream of consciousness. Thinking goes on 
as the individual experiences images of past 
experiences, implicit movements represent- 
ing past aetions, and words (which may 
take the form of images or minute speech 
movements). The content of this stream is 
determined by the meaning relationships 
existing among these elements. For exam- 
ple, as I sit here, I see some carpenters 
erecting a house across the street. This 
evokes a memory image of the house a 
friend is building elsewhere in the com- 
munity. I am conscious of his name, of an 
image of the blueprints which I recently 
examined, and of some other people present 
at the same time. One of these men had just 
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FIG. 11:10. Levels of reality in thinking. The level of 
perceiving is the level of physical reality. Above that 
we can recognize different levels of unrealistic think- 
ing, from reasoning, which differs only slightly from 
physical reality, up to dreaming, which is quite dif- 
ferent. As we move up this series of levels, we find 
that barriers become more penetrable; solutions can 
be found quickly to all our problems. However, if 
these solutions will not work on the reality level, they 
are not very satisfying; goals at the higher level are 
easier to achieve but much less apt to relieve tension 
and restore equilibrium. The insane person may have 
solutions to all his problems—and those of the world, 
too—but on a level of unreality which makes them 
quite useless. (Modified from Brown, 1936, p. 285.) 


returned from Korea, and this evoked 
verbalizations (silent) about the Far East- 
ern situation. I was aware of muscular ten- 
sions, perhaps relating to my anger that this 
conflict had interfered with some personal 
plans. Then I was conscious of inflation in 
terms of my inability to build the house I 
had planned; this was followed by an 
image of a cartoon on inflation which had 
impressed me not long ago. 

True “free association” would produce a 
sequence of ideas like this, only far more 
random and illogical if the time span were 
a little longer. But most “normal” people 
are unwilling to speak “off the top of the 
mind” in this unguarded manner. They are 
guided by mental sets, excluding irrelevant 
associations and seeking, among the many 
ideas present, those ideas which are logical 


and “rational.” Thus we do not get real 
“free association" in most cases. 

This can readily be illustrated by refer- 
ence to the ‘‘free-association’’ experiment. 
On page 74 we described this technique as 
a device for identifying persistent emotions, 
noting that the emotion guided the choice 
of associated words. Let us now consider it 
as a technique for studying meaning 
through association of ideas. 

If the stimulus word “chair” is given, 
under instructions to reply with the first 
word that comes to mind, we do not get a 
random sample of the dictionary in re- 
sponses. Of 927 college students tested in 
this manner, 297 replied “table”; an asso- 
ciation based chiefly on contiguity. The 
next most common reply was ‘‘furniture”’ 
(159 cases), based on verbal mediation. 
The third association in frequency was 
“desk” (93 cases), again based on contigu- 
ity. Thus 549, or 60 per cent, of the replies 
used only three words. Plainly, this is not 
“free association"; it is association of ideas 
controlled by contiguity of experiences, by 
the fact that most of us live in a common 
environment where one perception is fol- 
lowed by another in a "logical" manner. 
Thus the free-association test is given in 
many cases to show whether the person is 
well socialized; if he has a high proportion 
of these common responses, it would appear 
that he is in close touch with his social 
milieu (Tinker and Baker, 1946). 

Autistic thinking. Problem solving is con- 
trolled by a need to reduce tension. Indeed, 
all thinking is related to motives in some 
way. However, problem solving and reason- 
ing differ from much everyday thinking in 
respect to the degree of realism involved. 
If I try to solve a problem involving a 
23,000-volt eurrent, I must adhere strictly 
to the conditions of the real situation or my 
"solution" may be fatal. However, much 
daily thinking is directly controlled by 
motive and relatively free from reality 
conditions (Fig. 11:10). Thus John may be 


bothered by a conflict with his girl friend. 
He may then fantasy joining the football 
team, becoming a star, and having many 
girls compete for his favor. His present 
sweetheart also comes begging for his 
affection, and he pictures himself graciously 
accepting her and ignoring their previous 
conflicts. Such a thought sequence ignores 
the fact that John doesn’t like football and 
couldn’t make the team if he did. The con- 
trol of association in this case is determined 
purely by his personal needs. 

This type of thinking is called autistic 
(as opposed to realistic) because it is dom- 
inated only by need and not by need plus 
real conditions. Obviously, autistic thinking 
is somewhere between free association and 
reasoning, since the motive exerts some 
control over the flow of images and ideas. A 
good way to organize these kinds of 
sequences might be thus: 


Autistic 
_ thinking 


Reasoning and 
problem solving 


Free 


association 


This diagram would suggest that any spe- 
cifie act of thinking might fall anywhere on 
this continuum. Observation of human 
activities indicates that most thinking is 
autistic rather than rational. Much of what 
passes for reasoning has a large autistic 
component. 

Autistic thinking is very common among 
children. The child is prone to brush aside 
reality in favor of desire; in his games and 
even in talking with adults he treats 
reality as if it would bend to his needs. As 
he matures, he learns first about the un- 
yielding character of physical objects, and 
second, that he cannot communicate suc- 
cessfully (hence satisfy his social needs) if 
he ignores logic and realism. Gradually, 
therefore, we get a transition from imma- 
ture, predominantly autistie thinking to 
reasoning and problem-oriented thinking. 
Some special phases of this development 
will be examined later in this chapter. 
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Mature and Childish Thinking 


All thinking makes use of symbols. But 
symbols may be treated in a very concrete, 
restrieted sense; on the other hand, they 
may show a high level of abstraction. The 
word “cat” may be only a symbol for the 
black tabby who sleeps by the fireplace; 
or it may be a symbol for lions, tigers, 
leopards, jaguars, lynxes, and so on. Such 
scientific terms as “carnivorous” and *''vi- 
viparous" are necessarily symbolic, And 
we get very far away from the concrete 
when we deal with symbols like 


e — mc? 


Our analysis of the learning process can 
help us to understand the development of 
concrete symbols and their progress to 
abstract symbols. Liddell (1942) reports on 
the behavior of sheep used in a CR experi- 
ment. After a few sessions, the sheep puts 
up violent resistance to being led to the 
barn. As far as he is concerned, the barn 
door means pain, i.e, it is perceived as 
identical with the electrodes used for shock. 
However, if he learns that by lifting his leg 
at the sound of a bell, he can avoid shock, 
his behavior changes. He no longer has a 
simple anxiety CR to the experimental 
situation; he now has an instrumental CR 
as well. Thus it becomes possible for him to 
progress past the crude identity of barn 
with shock; now barn is a signal of danger 
but is not itself the danger. When we get 
to the point that we can distinguish the 
sign from the thing signified, we are begin- 
ning to operate on an abstract level. Thus 
identity based on contiguity provides a 
basis for symbolie process. 

Similarly we can analyze the role of 
stimulus generalization. At first little Albert 
identifies the white fur muff with the white 
rat. As he has more experience, finer dis- 
eriminations can operate. He can observe 
that the muff is not accompanied by the 
terrifying noise. Thus the differentiation 
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between the decisive sign qualities and 
irrelevant aspects of the sign is brought 
about. Mature thinking shows this accurate 
discrimination. 

It would take too much time to analyze 
the learning process in detail as it leads to 
each successive stage in the development 
of symbolic thought. Let us simply sketch, 
in the next few paragraphs, some stages in 
the shift from infantile to adult thinking. 

Egocentrism. Jean Piaget (1928, 1932), 
one of the great French psychologists, 
spent many years in studying the thought 
of children. One of his main conclusions was 
that the earliest phase of thinking seems to 
be primarily egocentric, or self-centered. 
The child does not clearly distinguish be- 
tween himself and other people or objects. 
The baby’s hand is perceived merely as 
another part of the environment; he may 
bite it, and cry, without realizing his own 
responsibility. Conversely, at a slightly 
later age, the external world comes to be 
perceived as alive. Chairs ean be hurt, 
automobiles can feel cold, and so on. There 
is a partial identity of the self and the 
external object. 

This use of the term egocentrism is of 
course slightly different from that in which 
it is applied to personality of adults. The 
egocentric adult is not lacking in diserimina- 
tion; he knows self from not-self. He does, 
however, think of everything purely in 
terms of its utility for his own needs; he 
ignores the needs of other persons. In this 
respect he is still infantile. 

Syncretism. Piaget coined the generic 
term syncretism to refer to the child's 
tendeney to unite incompatible ideas in a 
single impression. Juxtaposition is one typi- 
cal form, He asked his children “why does 
the sun not fall down?" The answers were 
things like, “because it is hot” or “because 
it is high in the sky." The child's thinking 
is very concrete; he does not have abstract 
symbols adequate to deal with this situa- 
tion. He has not yet differentiated the 


various aspects so that he knows what is 
relevant and what is not. In like fashion we 
get “The man fell off the bicycle because 

. " and the child says “He was ill after- 
ward." These are pure contiguity associa- 
tions; the concrete situation has not been 
differentiated so that true symbolic think- 
ing is possible. 

Animism. Animistic thinking is the tend- 
eney to personalize inanimate objects and 
to explain the behavior of objects as if 
they were human. Primitive peoples use 
this kind of thinking in relation to natural 
forces; the wind, the river, and the moun- 
tain are gods, animated by the same desires 
and impulses as man. Children in our 
society do a great deal of animistic think- 
ing, but adults are prone to the same ap- 
proach when dealing with complex, con- 
fusing materials. Thus the depression of 
1929 was ascribed to Herbert Hoover, not 
to economic processes; Nazism, to Adolf 
Hitler, not to an authoritarian culture and 
economic frustration; and so on. This kind 
of thinking is no doubt simpler and easier 
to put across through propaganda; the 
communists build up a glorified picture of 
Stalin as the source of all blessings, instead 
of stressing the hard work and natural 
resources of the land and people. 

Physiognomic thinking. We have noted 
in our diseussion of perception (page 235) 
that children learn to identify certain fea- 
tures in persons—especially expressions of 
emotions—and that very minute cues can 
evoke the perception of an expression of 
anger, dislike, affection, kindness, etc. 
Children transfer this same tendency to 
their interpretations of objects, and per- 
ceive buildings, stones, trees, and furniture 
as good, bad, threatening, helpful, and the 
like. This reading of human attributes into 
nonhuman objects is of course a variety of 
animism. It is also tied in with another kind 
of illogical thinking which we call identifica- 
tion by attributes. The child perceives some 
part or quality of the object which looks to 


him like a part or quality of a person and 
thinks of them as identical. So a tree with 
an upraised branch is seen as about to 
strike; an old house may be seen as threat- 
ening. This process of identification by 
attributes is actually fairly common. We 
shall consider some experimental studies of 
attribute thinking in later pages of this 
chapter. When it involves emotional attrib- 
utes for nonhuman objects, it is called 
physiognomie thinking. 

Childish thinking among adults. It is 
clear from the foregoing that we cannot 
draw any sharp line between childish and 
adult thinking. Some people are always 
“young in spirit," and some are infantile in 
emotions. Likewise there is reason to sup- 
pose that some people never reach a truly 
mature way of thinking, involving the use 
of symbols clearly separated from the con- 
crete situation, and without reading human 
characteristics into nonhuman material. 

This is partly a function of our culture. 
We do not make much of an effort to en- 
courage logical thought at an early age; we 
foster belief in magic and fairy tales; we 
talk animistically to children—about stat- 
ues in the park getting frostbite, and about 
“the naughty chair that bumped Baby.” 
Our language is full of similes and meta- 
phors that fit in with this same pattern: 
we speak of the “table groaning with good 
food” and so on. 

Adults also regress to more childish 
modes of thinking when pressed by strong 
needs. This is probably a function of the 
narrowing of the psychological field (see 
pages 39, 73) which is so characteristic of 
powerful motives and emotions. Only crude 
concrete situations are observed; the finer 
symbolic differentiations get lost. Thus, in 
a period of great alarm when communists 
are perceived as a serious threat, we regress 
to a crude form of partial identity called 
guilt by association. This kind of thinking is 
on the level of the sheep which behaved 
identically toward the barn and the elec- 
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trodes. The only association is one of 
contiguity. 

Psychotic thinking shows this same tend- 
ency to establish partial identities on the 
basis of irrelevant factors. Von Doramus 
(1944) illustrates schizophrenic thinking 
with the case of a patient who believed that 
Jesus, a cigar box, and sex were identical. 
He explained his belief by saying that “the 
head of Jesus, as of a saint, is encircled by 
a halo, the package of cigars by a tax band, 
and the woman by the sex glance of the 
man." The common identity is based on 
the “attribute” of being encircled. 

This kind of thinking, which Von Dora- 
mus calls paralogical (distorted logic), can 
be diagramed as in Fig. 11:12. If circle X 
identifies the statement, *Some Republican 
leaders believe in universal military train- 
ing" and circle Z, “Russian communist 
leaders believe in universal military train- 
ing,” the paralogical thinker may conclude 
that “some Republican leaders are Russian 
communist leaders." 

Adult thinking—defined as truly mature, 
realistic thinking about the environment- 
is characterized by differentiation of the 
significant attributes and use of these as 
symbols for the external object. The identi- 
fication of the significant attributes is 
sometimes difficult. For this reason the 
study of semantics (see below) is one 
method of improving the clarity and matu- 
rity of our thinking. 

Public and private thinking. In our 
private thinking we are especially likely to 
be guilty of childish thought, identifying 
by human analogies, by irrelevant attri- 
butes, by contiguity, and so on. It is possi- 
ble to run though a problem situation 
hastily and reach some kind of practical 
conclusion without being careful as regards 
the errors noted above. If the conclusion 
appears ridiculous, we simply discard it and 
start over. 

In public thinking—that is, thinking, the 
result of which is to be communicated to 
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others—we are under pressure to be more 
careful. Symbols are screened more rigor- 
ously and identifications are scrutinized 
for irrelevant combinations. The rules of 
syllogistie logic and semantics help us in 
eliminating errors, and the rules of grammar 
and rhetoric help the communication 
process. Cameron (1944), who has done 
some of the most distinguished work on 
schizophrenic thinking, suggests that the 
schizophrenic has abandoned any effort to 
order his thinking for communication. He 
is simply thinking autistically, for his own 
pleasure. 

The work of the psychoanalysts confirms 
the suggestion above that normal people 
think much of the time in the paralogical 
manner characteristic of schizophrenic pa- 
tients and children. When the analyst’s 
patient has really learned free association, 
he abandons the rules which govern publie 
thinking for communicative purposes. He 
simply verbalizes all the associations of 
ideas in his stream of consciousness. In this 
way the analyst is enabled to spot childish 
thinking in his patient. This is of vital im- 
portance because, after all, we act on the 
basis of these illogical thoughts. 

Dream analysis. The dream is particu- 
larly useful in the study of autistic think- 
ing because it is not governed by the rules 
of communication. It occurs, of course, in 
response to a wish—as does all our think- 
ing. But it is not subject to the conscious 
screening which selects associations of 
ideas for communicating logical meaning 
to others. Hence dreams usually seem il- 
logical and ridiculous when we awaken. 
Actually, analytic studies indicate that 
they are even less logical than first appears. 

The dream as reported upon awakening 
is called the manifest content. This is likely 
to have undergone considerable face lifting 
to prepare it for public statement, even in 
the very intimate rapport which develops 
between patient and analyst. Gaps are 
filled, and sequences arranged to give them 


an appearance of order. The analyst, how- 
ever, does not accept this as the real dream. 
He subjects it to thorough dissection, using 
free association as the basic tool. 

Free association reveals that behind the 
manifest content is a hidden or latent con- 
tent. This is primarily a wish—a wish that 
something will happen, or, as in nightmares, 
a wish that it should not happen. The ele- 
ments of the dream are disguised because 
the wish is one which the conscious per- 
sonality would not accept—it may be im- 
moral, destructive, or antisocial. (If it were 
not, one could think about it consciously 
and not need to dream of it at night.) 

Symbolism. The symbolism observed in 
dreams is a private matter, a substitution 
of one item for another to conceal the for- 
bidden wish. An item can serve as a symbol 
if it has partial identity with the element 
symbolized. Such partial identity may be 


based on contiguity, on common attributes, 
on stimulus generalization, or on verbal 
mediation. Thus dreaming is simply autis- 


tic thinking. In dreams one allows the wish 
to select the flow of ideas, without regard to 
the real situation or the social pressure for 
logical thought.! 

All symbolism is strictly private and per- 
sonal. The meaning of a dream must be 
determined in relation to the personality, 
problems, and experiences of the dreamer. 
Nevertheless, just as we found in the case 
of the free-association experiment (page 
398) that common environment makes for 
common associations, so there is some 
justification for believing that certain sym- 
bols are quite common in our culture. 
Table 11:1 shows some of the dream sym- 
bols often reported in psychoanalysis. 

Many of these symbols are based directly 
on partial identity. However, we get some 
interesting complications of simple associa- 
tion as a result of the dream work, which is 


.! It will be interesting at this point to look again at 
Fig. 1:5, p. 8, and identify the manifest content, 
latent content, and symbolism, indicated there. 


the analytic label for the process of disguis- 
ing the latent as the manifest dream. One 
of these processes is condensation. The sym- 
bol may represent several unconscious ele- 
ments; e.g., a woman reports a dream about 
a very striking man; analysis reveals that 
ihe man (manifest dream) symbolizes her 
father, her former husband, and her present 
husband (latent dream), all at the same 
time. Conversely, it is frequently noted 
that the same person is symbolized by two 
or three dream characters. Especially in 
dreams expressing hostility, the dreamer is 
split into a “bad” murderer and a “good” 
person who tries to prevent the murder 
but—significantly—fails to do so. Thus 
even in dreams social motives express them- 
selves in opposition to antisocial impulses. 

Another aspect of the dream work is 
called displacement. Displacement may be 
spatial or temporal; i.e., we may displace 
an emotion to a different object or location, 
or we may juggle it in time. A dream about 
the sex organs may be symbolized by “ dis- 
placement upward”; the genitals may be 
symbolized by the mouth, nose, or arm. 
Displacement can also be focused around 
attributes; the sex act may be thought to be 
"filthy" and a dream about physical filth 
results. Displacement to the opposite 
occurs when one attribute is replaced by 
its opposite; naked is the opposite of 
clothed; hence nakedness may be symbol- 
ized by elaborate costuming. All these, as 
was noted above, must be related to the 
personality of the dreamer; they are not 
valid generalizations for an individual, al- 
though they are for Westerners in general. 

Still further changes are made in the 
dream to “make it sound good." Details 
àre added and a story may be developed. 
This phase is called secondary elaboration. 


Attribute Thinking 


In our consideration of perception we noted 
that the perceived characteristics of objects 
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TABLE 11:1. Some Common Symbols in Dreams 
(Based on Cole, 1989) 


Latent meaning Manifest dream symbol 


The dreamer's body.... A house 
Patents... neta. ey King and queen (or other 
respected persons) 
Little animals, vermin 
Births) cre even y wi Water, swimming, div- 
ing, rescuing someone, 
being reseued 
Clothes, uniforms 
Journey, riding on the 
train 
Male genitals.......... Sticks, umbrellas, poles, 
trees, weapons, fau- 
cets, fountains, air- 
planes, snake 
Female genitals........ Space-enclosing objects, 
pits, caves, pitchers, 
bottles, trunks, cases, 
pockets, churches, 
chapel, stove, room 
Masturbation.......... Sliding, piano playing 


Death.. 


tend to fall along dimensions and that we 
are likely to verbalize a given attribute in 
terms of a dichotomy. Thus we think of 
temperature as hot-cold, height as tall- 
short, brightness as black-white, and so on. 

When people are asked to think about 
two objects, especially when they are not 
physically present, there is a tendency to 
exaggerate the differences between the ob- 
jects. Apparently this is a function of the 
need to differentiate carefully between 
them. If you have two friends who are often 
together, you will probably find that you 
remember one as taller and the other as 
shorter than they really are—making the 
true difference greater. To some extent this 
may be a function of sharpening (see page 
372). It will also be remembered that 
Carmichael (page 369) found that a word 
label influences the memory image, distort- 
ing it to fit the label more closely. 

This tendency to dichotomize experience 
picks up relatively small differences and 
exaggerates them. Suppose I ask you to 
give me the opposite to the word “man.” 
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The chances are very high that you will 
say "woman"—yet, in reality, man and 
woman have perhaps 99 per cent of their 
characteristics in common and differ only 
as to sex. A better opposite might be 
“stone,” which differs from “man” in far 
more attributes. The tendency to dichotom- 
ize thus selects a single attribute and over- 
emphasizes it. 

The basic dichotomy in thinking is 
probably ‘“‘good-bad.” As we suggested in 
the treatment of motivation, goal objects 
are treated as good if they satisfy needs and 
bad if they increase tension. People are 
labeled in the same way. My own acts will 
seem to me good if they reduce tension and 
bad if they increase it. So will the acts of 
other people. The good-bad dichotomy is 
fundamentally related to motives. 

Parallel dichotomies. The formation of 
attribute dichotomies is important because 
one may think of two objects as identical 
on the basis of common attributes (see 
above). It plays an extensive role in shaping 
the thought process because dichotomies 
tend to become parallel to one another; 
thus ideas may become associated by virtue 
of some related attribute. Let us examine 
this process more carefully. 

Suppose we take a simple dichotomy like 
large-small. This dimension of perceived 
objects necessarily crystallizes out of our 
day-to-day observations. We must classify 
events according to size if we are going to 
deal with them successfully. Now take 
another dichotomy, loud-soft. This is based 
on auditory experience and logically un- 
related. Yet, when several hundred college 
men were asked to make a choice, 92 per 
cent matched large with loud and small with 
soft. We could rationalize this finding by 
saying that large animals and people are 
likely to make loud noises; actually, obser- 
vation would not bear this out a great deal 
of the time. However, it seems that these 
two dimensions ought to be parallel to 
each other, and when 92 per cent of the 


group agree as to direction, it is probable 
that some cultural influence has been at 
work making them uniform. 

Table 11:2 shows the average agreement, 
among 40 pairs of words (40 dichotomies) 
in a group of 100 college men. These are 
simply averages to show the cultural uni- 
formity, and ignore specific figures. In some 
cases agreement was unanimous; for in- 
stance, 100 per cent of the group linked 
happy with good and sad with bad. 

The table shows that good-bad has more 
agreement with the other pairs than any 


other dichotomy. This probably is due to 
the fact mentioned above, that good-bad 
identifies a basic need-satisfying quality 


and hence can be attributed to almost any 
percept or idea. 

If these dichotomies were arranged in 
parallel by each man individually, there 
would be just as much chance that he would 
associate body with good and mind with 
bad as that he would follow the crowd. 
Then we would get a 50 per cent associa- 
tion between these dichotomies. Since the 
lowest figure is 66 per cent and the highest, 
87 per cent, we infer that the arrangement 
of these attributes is guided by cultural 
pressure. Some of this is obvious; the asso- 
ciation of up-down with good-bad is cer- 
tainly fostered by tradition. 

The writer and poet use similes, meta- 
phors, and analogies to communicate 
experience. They not only must attempt to 
stay within the bounds of what can be 
understood by their readers (some modern. 
poets perhaps excepted), but they also have 
a profound effect in perpetuating these 
parallels. The child’s mind is sensitive to the 
analogies created by the poet and to the 
animistic phrases of popular speech. Popu- 
lar speech is full of intersensory analogies; 
there is no particular reason why certain 
tastes should be called "sharp," but the 
parallel is now culturally established. Some 
sounds are also identified as “sharp,” and 
so we have the possibility of new meanings 


THINKING 405 

TABLE 11:2. Extent of Agreement on Various Attributes 

(Based on Sorlien, 1942) 

$ 
Pairs Percentage Pairs Percentage 

1. bad-good 87* |21. moving-stationary 78 
2. happy-sad 85 | 22. male-female 77 
3. alive-dead | 85 |23. bass-treble 77 
4. depressing-inspiring | 83 | 24. large-small 7 
5. dark-light | 83 | 25. far-near 76 
6. friend-enemy | 83 | 26. eat-drink 76 
7. love-hate | 82 |27. loud-soft 76 
8. heavy-light 82 | 28. fast-slow 76 
9. laugh-weep 82 29. crooked-straight 76 
10. war-peace 81 | 30. individual-society 76 
11. praise-blame 80 | 81. thick-thin 74 
12. pass-fail 80 | 82. animal-plant 74 
13. accept-reject 80 | 33. relaxed-tense 74 
14. awake-asleep | 80 | 34. science-art 73 
15. wiseman-fool 80 | 35. earth-water 78 
16. blurred-distinet 80 | 36. plant-harvest 78 
17. down-up | 79 37. body-mind 70 
18. rise-fall 79 38. background-figure 70 
19, sink-swim 79 39. angular-rounded 69 
20. preserve-destroy 78 40. harmony-melody 66 


* This figure means that, when 100 college men matched “bad-good” with the other 39 pairs in this 
table, they showed the high degree of uniformity in associations indicated by 87 per cent agreement. If 
associations were made purely by chance, this figure would have been 50 per cent. 


and communications of ideas. In our dis- 
cussion of perception we noted that the 
term anchorage is used of those outstanding 
experiences which anchor our scales of 
judgment. Social and cultural traditions 
serve as anchorages, tying different scales 
together so that communication by analo- 
gies is possible. 

There are, however, other kinds of 
experience which also anchor these dichot- 
omies and influence the kinds of mental 
relationships in thinking. Powerful motives 
will affect the organization of attributes 
and ideas. Early childhood experiences are 
dominated by hunger; in later life we use, 
e.g., in love, analogies based on hunger. 
The loved one is sweet, delicious, desirable 
enough to be “eaten up.” 

Partial identity and propaganda. Hitler’s 
technique of the “big lie" was dependent 
not so much upon selling the Germans a 
direct lie, but rather on anchoring their 


perceptions on a part truth by repetition 
and dramatic exaggeration of the partial 
identity, so that finally the whole percept 
would be dominated by the suggested 
identity. This technique was artfully tied 
in with powerful motives of the Germans— 
economic frustration, wish for restoration 
of national power, fear of attack. Hitler’s 
craving for terrific personal power provided 
a convenient channel for the average 
German’s desire for national grandeur. 
Under these conditions, Hitler found the 
following simple rules of propaganda to be 
effective in molding the thinking of the 
German people: 


(1) Arguments must be directed to the “least 
intelligent” of the people; (2) avoid “scientific 
ballast” as much as possible; (3) give the simple 
points “thousandfold repetition”; (4) seek ever 
to hold the attention of the great masses; (5) 
seek not “the many-sidedness of scientific 
teaching"; (6) restate the main few points as 
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slogans; (7) never try to become versatile, 
altering the methods, for the masses will not 
retain the idea; (8) never permit the faintest 
suggestion that there is "right on the other 
side”; (9) no half-way urgings will do; things 
are either “positive or negative, love or hate, 
right or wrong, truth or lie"; and (10) regardless 
of all else, keep focused on the fundamental 
principle, limit the program, and repeat it 
eternally. 


From the point of view of our discussion 
of attributive thinking, it is significant that 
Hitler stressed that everything is either 
black or white. All the fundamental di- 
chotomies: love and hate, right and wrong, 
truth and falsehood—are lined up in 
parallel. Our side is exclusively good; the 
enemy illimitably evil. From the point of 
view of technique, he proposes that strong 
anchorage be provided for these parallels 
by constant repetition. 

Dangers of attribute thinking. In view 
of the examples cited, there is perhaps little 
need to call attention to the dangers of 
attribute thinking. Yet it cannot be elimi- 
nated. In the last analysis, all human 
knowledge comes through perception. We 
must think in terms of attributes. How 
difficult would it be to describe personalities 
if we had to abandon such adjectives as 
sour, cold, magnetic? All of these are 
analogies, and illegitimate at that, but they 
have become so culturally standardized 
that they aid communication greatly. 

The use of these attributes is a part of 
what we call the effort after meaning. Un- 
fortunately, the assistance they give us in 
one respect is often more than canceled by 
the detriment in other areas. Our civiliza- 
tion is complex and intricate. When we try 
to think about involved problems of busi- 
ness, labor, politics, and international 
affairs, using the simple terms of attribute 
and analogy, we inevitably oversimplify. 
Furthermore, we often drag in unintended 


! Lee (1941), p. xviii, Reprinted by permission of 
Harper & Brothers. 


meanings that are not truly a part of the 
picture. For example, we characterize 
capitalism as democratic, ignoring the fact 
that nothing is so undemocratic as a big 
corporation. Or we say that capitalism 
ignores human rights, forgetting that we 
have made tremendous progress on welfare 
measures in recent years. When a person 
tells a lie, he becomes a liar; liars are bad; 
therefore this person has all kinds of bad 
traits. 

Whenever social conflicts become acute, 
thinking becomes more polarized. All 
attributes migrate to either the good pole 
or the bad pole. When management and 
unions clash, people take sides and per- 
ceive everything here as white, there as 
black. Such thinking is unrealistic and 
destructive of intelligent problem solving. 

The extent to which polarized thinking 
becomes “‘all-or-none” in character can be 
illustrated by the extremes to which partial 
identities are carried. Hitler sends six 
million Jews to the gas chambers; southern 
whites lynch six Negroes. Under emotional 
pressure many people say both acts are 
bad and cruel; therefore both are the same 
This ignores an enormous quantitative 
difference. Fifteen communists in American 
jails are equated to fifteen million slave 
laborers in Russia. Again, polarized think- 
ing ignores the important question of 
numbers. This is not to say that injustice 
anywhere is to be condoned; but we should 
not allow thinking to be distorted to the 
extent of identifying phenomena so differ- 
ent in magnitude. 

As has been noted earlier, some classi- 
fication of people in terms of race, religion, 
politics, or vocation is not necessarily 
sloppy thinking. For economy in thinking 
we pick out minor attributes and focus on 
them for purposes of communication. 
However, when these symbols are treated 
as including all attributes of the persons 
labeled, and especially when they become 
polarized so that all the good attributes are 


segregated for one group and all the bad 
adjectives apply to another group, they 
are incredibly dangerous. It is particularly 
likely that these stereotypes of minority 
groups will become symbols of need, 
threat, and conflict. They may be used to 
relieve chronie anxieties (“it is the Jews 
who are threatening us"); they may be 
used to release aggression (“the Russians 
are about to attack us, so we must attack 
them first"). Since everyone is likely to 
have some insecurities, anxieties, and 
hostilities disturbing him, polarized stereo- 
types are constant threats to peace and 
social cooperation. 


Logic, Semantics, and Clear Thinking 


It should be clear from the foregoing 
analysis that elear thinking depends upon 
the kind of identities we use in approaching 
problems. How ean we avoid the risk of 
treating things as identieal when they are 
basically different? How can we be sure 
that we are using the correct attributes, not 
irrelevant characteristics, in relating one 
event to another? 

Traditional philosophy offers the syl- 
logism as the classic device for clarifying 
thinking. Modern research has developed 
semantics as a supplementary technique. 
Both have much to offer in improving man’s 
thought processes. It will therefore be 
worth while to examine briefly how each 
relates to the psychology of thinking. 

The syllogism. The syllogism is primarily 
a device for isolating and bringing into 
clear focus the unconscious assumptions 
which have been made in reaching a con- 
clusion. It can therefore be helpful in 
exposing paralogical thinking which is 
based on unsound assumptions. Let us first 
consider a formula for the syllogism: 


All X is Y (major premise) 
All Z is X (minor premise) 
Therefore, all Z is Y (conclusion) 
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FIG. 11:11. Diagram of a syllogism. 
If all X's are Y's 
And if all Z's are X's 
Then all Z's are Y's 


This is a valid syllogism and ean be illus- 
trated by inserting concrete examples into 
the formula: 


All women are human beings 
All old maids are women 
Therefore, all old maids are human beings 


Suppose, however, that the basic syllogism 
is altered. Here is a common type of para- 
logical reasoning, converted into a sym- 
bolic formula: 
All X is Y 
All Z is Y 
Therefore, all Z is X 


This false syllogism is seductive in leading 
to an erroneous conclusion because of the 
“atmosphere effect." Actually, it induces 
a mental set favoring the conclusion but 
does not hold up under close examination. 
For example: 


All Caucasians are white 
All snow men are white 
Therefore, all Caucasians are snow men 


Diagrammatic analysis. It helps many 
people to reject invalid syllogisms if they 
make use of the diagrammatic representa- 
tion of the problem situation. Look at 
Fig. 11:11, which illustrates the valid 
syllogism cited first. The large outer circle 
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FIG. 11:12. Diagram of a syllogism. 
If all X's are Y's 
And if all Z's are Y's 
Then all Z's are X's 
Does the diagram help spot the fallacy in this 
syllogism? 


represents class Y, the first inner circle, 
class X, and the smallest circle, class Z. 
Thus all Z must be X, which in turn must 
be Y; therefore all Z is Y. (You ean fit the 
old-maid example into this diagram easily.) 

Now suppose we try to use the diagram- 
matic solution on the snow-man syllogism. 
Its falsity beeomes obvious (Fig. 11:12). 
The large cirele represents white objects; 
one small circle, Caucasians, the other small 
circle, snow men. There is no identity here. 
Yet in many recent political campaigns, we 
have had this kind of argument: 


Communists oppose military aid to Chiang Kai- 
shek 
Candidate X opposes military aid to Chiang 
Kai-shek 
Therefore, candidate X is a communist 


If we let the large circle represent persons 
opposing aid, one small circle represent 
communists, and the other candidate X, 
the lack of identity is clear. The paralogical 
character of such thinking, unfortunately, 
may not have much to do with its success. 

There is no question that breaking down 
problems into syllogistic form can make 
for more accurate thinking. However, as a 
technique it is subject to serious limitations. 


In the first place, it is easily used only in 
cases which can be treated in all-or-none 
form. While many issues fit into this 
formula, others do not. Secondly, the 
syllogism depends upon the use of concepts 
which assign events to certain classes. This 
means that all terms must be strictly 
defined. If everyone agrees on the defini- 
tions, then syllogistie logic is unassailable. 
But when the definition is rejected, then 
the conclusion is rejected too. Can we, then, 
evolve a technique for improving thinking 
through the clarification of definitions? 
Semantic analysis. It is out of the need 
for such tools of thought that semantics 
has developed. The basic principle of 
semantics is that a word is not the same 
as its object. Now this may seem too 
obvious to need repetition; but if it is 
pursued, the significance becomes apparent. 
Suppose we consider the word "apple." 
This is a symbol for a real object, an edible 
fruit. However, as a symbol, it abstracts 
only a few attributes of the whole object. 
For example, “apple” to a cook may mean 
the raw material for a pie—until she finds a 
worm in the fruit. “Apple” to a hungry 
boy means something to munch on—until 
he finds that it is green. “Apple” has 
diflerent meanings to farmer, broker, and 
grocer. Thus, if we start behaving toward 
symbols as if they were physically real 
objects, we are likely to make serious errors. 
The abstraction process. The purpose of 
semantic analysis is to reveal the effects of 
different kinds of abstraction upon mean- 
ing. Ultimately, the purpose is to increase 
precision of thinking and communication 
by using symbols which identify exactly 
and solely those aspects of reality with 
which we are concerned. There are always 
similarities among things; semanties cau- 
tions us that there is always a difference 
too—and the difference is important. 
Figure 11:13 shows one device in seman- 
tic analysis. This is an analysis of the class 
concept “cow” at different levels of ab- 
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o 
The cow known to science: a 


mass of flying electrons, known 
only through scientific infer- 
ence. Circles indicate charac- 
teristics; broken edge indi- 
cates that characteristics are 
infinite. This is the process 
level. 


The object of experience: an 
interaction between our nervous 
system and something outside it. 
Diagram is circular to indicate 
that characteristics, though many, 
are finite, This is the perceptual 
level. 


The word “Bessie” (cowi) further 
characteristics left out. This is the lowest 
verbal order of abstraction. 


The word "cow": further characteristics left out. 
somewhat higher order of abstraction. 


etc. 


FIG. 11:13. A modification of the Korzybski Structural Differential. This semantic device is intended to emphasize 
the unitary nature of experienced reality and the fact that all abstractions involve the selection of some partial 


aspect of reality, ignoring the total experience. Whenever we employ words to symbolize events, 


much of reality is 


left out. Thus, when we treat a cow asa “quadruped,” we are responding to only one aspect of reality, and must al- 


ways be prepared to refer back to the real experience from which a partial 


| identity has been abstracted. (Based 


on A. Korzybski, Science and Sanity, 2d ed., 1941, Fig. 5, p. 398, by permission of the Alfred Korzybski estate. 
Labels from S. I. Hayakawa, Language in Action, Harcourt, Brace & Co., 1941.) 


straction. At the physical level, Bessie the 
cow is simply a mass of electrons and 
protons in rapid vibration. At the biological 
level she is a set of organ systems having 
certain structures and functions. At the 
perceptual level she is a brown-and-white 
cow with a pleasant disposition and good 


milk capacity. At higher orders of abstrac- 
tion she becomes respectively a mammal, a 
vertebrate, an animal; or on a differing 
line, a domestic animal, a piece of farm 
equipment, or a capital asset. Now it can 
obviously lead to serious misunderstanding 
if the word “cow” is used without reference 
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to the level of abstraction implied. The 
difficulty was once graphically presented 
by a cartoon showing two people, each 
saying “I like fish" but one is thinking of 
an aquarium and one of broiled filet. 

It is necessary that symbols become 
abstract and generalized. This means that 
the symbol “cow” for example, loses the 
characteristics of Bessie the gentle Hol- 
stein and refers only to the attributes of 
the entire class. Unfortunately, in our 
day-to-day thinking, we need to use both 
kinds of symbols—those relating to con- 
crete individual cases, and those relating 
to the class concept. Many errors in think- 
ing result from the confusion of these two 
uses. It must be noted, nonetheless, that 
higher order generalizations are basic to 
our complex civilization. If we could not 
employ the abstract concepts of mass, 
force, and relativity, most of our prized 
technological achievements would never 
had developed. 

High-level generalizations run the risk 
of ignoring facts on the physical level; on 
the other hand, a low level of abstraction 
may degenerate into citing specific exam- 
ples but getting no broad guiding principles 
from them. At the one end of the scale we 
have high-minded discussions of democracy 
as dependent upon liberty, equality, and 
human rights, but ignoring economic handi- 
caps, racial discrimination, and so on; at 
the other end of the scale people engage in 
the mechanical listing of endless observa- 
tions without drawing conclusions. Efficient 
thinking in the service of human motives 
demands both kinds of symbolic process. 
The semanticists emphasize that we must 
indicate clearly at what level of abstraction 
we are operating. It is helpful to think of an 
abstract concept as an hypothesis, having 
some undefined probability of predicting 
real occurrences. The value of the concept 
increases as its probability in accurate 
prediction goes up. 

Time indexes. Not only does semantics 


lead us to recognize the dangers of different 
levels of abstraction; it has also focused 
attention on the time variable. Bessie the 
cow in 1940 is not the same as Bessie the 
cow in 1950. Neither the German govern- 
ment nor the German people as of 1939 
should be identified with the German 
government and people of 1929. More 
important, perhaps, from the point of view 
of personality and immediate family ad- 
justment, is the fact that individuals also 
need a time index. Mother;s;) is not the 
same person as Mother;s;». Incorrect iden- 
tifieation on this level leads to many 
personal frustrations or family conflicts. We 
shall elaborate on this point in Chap. 13. 
Et cetera. Finally, semanticists have 
emphasized the fact that a great many 
statements really should be followed by 
etc. The statement is inclusive but not 
exclusive. A cigarette advertisement, for 
example, says “Pall Malls are mild, easy 
on the throat." Implicitly this suggests 
exclusion—other cigarettes are not. The 
implied conclusion of course is false but in- 
tentional. If the statement were “Pall Malls 
and other cigarettes are mild" it would 
have less sales value but more validity. 
When we use stereotypes or group labels 
the use of etc., either explicitly or implicitly, 
is désirable. One may say “Negroes are 
dirty" and validate this for some members 
of the Negro race; but it would be more 
accurate to say “Negroes, etc., are dirty," 
thus clearly indicating that the generaliza- 
tion applies to other groups equally. 
Every word in the English language has a 
history, and this means that it has a sym- 
bolie value including more than its dic- 
tionary definition. When the word “mind” 
is employed, it carries a whole series of 
metaphysical implications which may—or 
may not—be intended by the user. Thus if 
we make use of abstraction levels, time 
indexing, and the etc. device, we reduce 
the probabilities of error due to these 
unwanted implications. Words are major 
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TABLE 11:3. Terms Used by the Chicago Tribune and by the New York Times in References to 


the Same Event 
(Based on Sargent, 1939) 


| Emotional value* 
New York Times | Chicago Tribune 

| Times | Tribune 
Progressive. ...... TRAIT | +92 —53 | Radical 
Senate investigation.............| +57 —38 | Government witch huntingt 
Regulation.......... | +32 | —58 Regimentation 
Maritime leader... | #10 | —68 | Communist. CIO leader 
Labor organizer 5 | +12 | —63 | Labor agitator 
Home relief... .. 4 | +27 —35 | The dole 
Crop control. . | -02 —55 | Farm dictatorship 
Nonstrikers...... | +08 +60 | Loyal workers 
Investigator | 423 | —22 | Inquisitort 
CIO Chieftain | —33 | —72 | CIO Dictator 
Foreign........ | QU ie) Alien 
Picketing....... —50 —55 | Mass picketing 


* Sixty college students judged the words to be pleasant (+) or unpleasant (—) without any informa- 


tion as to the source of the terms. 


+ A recheck of the Tribune's pages during the days of Senator McCarthy's investigations of the State 


Department indicates that this term is not used when Tribune policy is friendly to the investigator. 


tools of thought. But, like most tools, they 
may slip and eut us—or others. The tech- 
niques of semantie analysis clarify the 
relationship between stimulus and response 
so that such accidents are less probable. 
Language and feeling. One of the 
reasons for the suggestion that nouns 
should be followed by ete. is that most 
words earry, in addition to factual refer- 
ence, a certain quality of feeling or emotion. 
Semantie analysis seeks to eliminate this 
additional unwanted freight, so that words 
can be used as precise tools for thinking. 
In many cases words are deliberately 
selected because of this additional, emo- 
tional value. Sargent (1939) did a study of 
the use of emotionally toned words by the 
Chicago Tribune in news stories about New 
Deal activities, labor unions, and other 
groups to which Tribune policy is violently 
opposed. For comparison he tallied the 
words used in the corresponding stories 
(describing the same “real” event) in the 
New York Times. Table 11:3 shows his 
major results. It is obvious at a glance that 


the Tribune writers selected words which 
would adequately convey their feelings to 
the reader and could reasonably be ex- 
pected to evoke the same hostility in him. 
We are not concerned with whether this is 
ethical journalism; from a psychologist's 
viewpoint, this illustrates how language 
can be systematically utilized to indoc- 
trinate readers with a specific set of biases— 
to influence thinking. 

Language, thought, and action. Any 
difference between feeling and action, in 
the present context, may be considered 
unimportant. The advertiser and the 
propagandist seek, to evoke feelings as a 
preliminary to action. The advertiser wants 
people to have pleasant feelings toward his 
product but eventually to convert feeling 
into purchase. The propagandist will be 
seeking for votes, for mob action, for 
financial contributions, or for other tangible 
manifestations of approval. 

It is true, of course, that language and 
thought also have a more immediate rela- 
tion to action. In infancy one learns that 
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crying is likely to lead to being picked 
up, caressed, and fed. In early childhood, 
the word “mama” has magical power to 
bring satisfying action from others. As he 
grows older, he acquires a wider voeabulary 
with which he can induce others to act in 
his behalf. 

He must also learn the reverse of this 
relationship. Words are used as demands 
upon him to do certain things. In this 
reciprocal process of give and take, the 
child learns to distinguish himself as an 
individual from other individuals, and he 
should learn how to take the role of another 
toward himself. At this age we hear the 
child giving himself instructions, acting out 
the role of the parent and then his own 
response. Later this process of self-instruc- 
tion reduces to a series of implicit activities 
—images, words, muscle tensions—by 
which he cues his own actions. 

If the child is overprotected, if parents 
do too much for him and make too few 
demands in return, he remains selfish and 
egocentric. He has never learned to instruct 
himself, to take the role of others, to see 
himself as others see him. The thinking 
of such a child is distorted, and his ability 
at communication—especially in receiving 
messages from others—is seriously limited. 
His problem solutions will be relatively 
autistie; he will expect others to do things 
for him and will ignore their desires and 
wishes as relevant factors in a problem. 

Most scientifie psychologists would agree 
to the proposition that language is a tool 
of thought, recognizing that the word is 
an unusual tool. Perhaps the best analogy 
for communicating here would be to com- 
pare language with a map. The map is a 
guide to a territory, but it is not the terri- 
tory. It would be virtually impossible, in 
many cases, to think without words, but 
this does not mean that the words con- 
stitute the total process of thinking. It is 
probable that much of thought never gets 
expressed in words; thought is so complex 


and individualized that language gives only 
a simplified version of the part which can 
be communicated to others. Painting, 
music, and sculpture indicate that man can 
sometimes communicate meanings not ca- 
pable of being wrapped in words. 
Language and reasoning. The expres- 
sion of feelings and the part of factual 
thinking that cannot be communicated 
are probably highly individual in character. 
When a man says, “that scene depresses 
me,” he is not making a statement which 
can be validated by others. We have used 
the term autistic thinking to identify think- 
ing which is not restricted by the require- 
ments of "reality" and the agreement of 
other observers. Reasoning, by contrast, 
was thinking which eventuated in econ- 
clusions which could be checked by others. 


Language and reasoning, then, must be 
very closely related, since reasoning must 
make use of the common attributes of 
reality. If we wish to have our conclusions 


validated by others, we must abandon our 
unique thoughts and communicate those 
aspects which can be formulated in words 
(including mathematical and other sym- 
bols). The artist may, of course, reject 
reasoning in favor of his private intuition; 
there is nothing wrong with this course 
except that it means cutting off com- 
munication with people around us. 

In a sense, this is what has happened to 
the schizophrenic. As the quotation on 
page 401 indicates, the schizophrenic pa- 
tient is using language to express his own 
autistic thoughts, without much regard for 
communication value. The words have 
been redefined to fit his unique system of 
meanings and so may be much more 
satisfying as a form of expression. But this 
distortion makes reasoning impossible. 


The Psychology of Invention 


So far we have traced the process of think- 
ing.by identifying symbols and examining 


their characteristics. Symbols may be 
memory images, words, or implicit move- 
ments. Their flow is determined by the 
principles of association—contiguity, fre- 
quency, similarity, ete. From this flow or 
stream of conseiousness, motives impel the 
individual to select some and reject others. 
Since language makes such a large segment 


of dur stock of symbols, we paid particular 
attention to the impact of language on 
thinking. 


Let us now get down to the real nub of 
the matter. The purpose of thinking is need 
satisfaction. Thinking is therefore closely 
related to the type of learning we have 
deseribed as problem solving. In that 
chapter we emphasized that man exerts 
himself to restrueture his environment and 
perceive new relationships only under 
pressure from some inner tension. The same 
holds for reasoning, or problem solving by 
thinking.! 

Stages in reasoning. It may help us to 
get a clear picture of the reasoning process 
if we break it up into stages. John Dewey 
(1933), the great American philosopher, 
has formalized reasoning as a five-step 
process: (1) awareness of a problem (and 
motive to solve it); (2) collection of facts 
needed to solve it; (3) formation of hy- 
potheses or possible solutions; (4) evalua- 
tion of these hypotheses against the facts 
collected; and (5) verification, or actually 
trying out a solution which seems valid. He 
gives an example from one of his students, 
as follows: 


Projecting nearly horizontally from the upper 
deck of the ferry boat on which I daily cross 
the river, is a long white pole, bearing a gilded 
ball at its tip, It suggested a flagpole when I 


1In case there is any doubt, let it be stated 
clearly that the difference between problem solving 
and thinking is in the use of symbols. In Chap. 9 
we analyzed instances of learning by the actual 
manipulation of objects. In the present context 
we are concerned with problem solving by the 
manipulation of symbols—words and images. 
Obviously the two frequently go on together. 
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first saw it; its color, shape, and gilded ball 
agreed with the idea, and these reasons seemed 
to justify me in this belief. But soon difficulties 
suggested themselves. The pole was nearly hori- 
zontal, an unusual position for the flagpole; in 
the next place, there was no pulley, ring or cord 
by which to attach a flag; finally, there were 
elsewhere two vertical staffs from which flags 
were occasionally flown. It seemed probable 
that the pole was not there for flagflying. 

I then tried to imagine all possible purposes 
of such a pole, and consider for which of these 
it was best suited: (a) Possibly it was an orna- 
ment. But as all the ferryboats and even the 
tugboats carried like poles, this hypothesis was 
rejected. (b) Possibly it was the terminal of a 
wireless telegraph. But the same considerations 
made this improbable. Besides, the more natural 
place for such a terminal would be the highest 
part of the boat, on top of the pilot house. (c) Its 
purpose might be to point out the direction in 
which the boat is moving. 

In support of this conclusion, I discovered 
that the pole was lower than the pilot house, 
so that the steerman could easily see it. More- 
over, the tip was enough higher than the base, 
so that, from the pilot’s position, it must appear 
to project far in front of the boat. Moreover, 
the pilot being near the front of the boat, he 
would need some such guide as to its direction. 
Tugboats would also need poles for such a pur- 
pose. This hypothesis was so much more 
probable than the others that I accepted it. I 
formed the conclusion that the pole was set up 
for the purpose of showing the pilot the direction 
in whieh the boat was pointed, to enable him to 
steer correctly.' 


In this account it is easy to distinguish 
(1) the problem: what is the function of 
the pole? Stage 2 involves data as to its 
shape, position, location, absence of pul- 
leys, etc., which are relevant to a solution. 
Stage 3 and stage 4 are mingled as he 
considers, evaluates, and rejects two hy- 
potheses before aecepting the third, to the 
effect that the pole served as a steering 
aid. Stage 5, verification, is not listed, but 


1 Dewey (1933), pp. 69-70. Reprinted by per- 
mission of D. C. Heath and Company. 
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it should be noted that the student inquired 
of the ferry captain and learned that he had 
reasoned correctly. 

Improving reasoning. It would seem 
likely that a knowledge of Dewey's five 
stages, with some practice in applying 
them, would make for greater efficiency in 
reasoning. No experimental studies exactly 
of this type are available, but one by 
Marks (1951) is rather close. He taught 
some of his statistics students a formula 
for analyzing sources of error in a statistical 
computation. Then he deliberately con- 
trived a situation in which they were 
caused to make errors, and observed them 
to see whether the training was of value. 

The students were engaged in the use of 
computing machines for solving certain 
routine statistical problems. Marks pro- 
vided them with conversion tables for 
certain functions which were beyond their 
training at that point. He deliberately 
inserted an error in one of these tables. The 
question was, would the student locate the 
source of his error? 

In the lecture on problem solving, he 
had told half the subjects that there were 
four possible sources of error in such a 
situation: (1) the operator himself, (2) the 
machine, (3) the method, and (4) the 
tables. Since the students could systemati- 
eally demonstrate that 1, 2, and 3 could 
not be the source of the error, they should 
have been led immediately to checking the 
tables (the error in which could be detected 
by successive inspection of entries). An 
interesting result emerged at this point: 
those students who worked on the problem 
with tables handed them by their professor 
had great difficulty locating the error, 
apparently because their confidence in 
him (or inability to suspect him) blocked 
critical examination of the tables! How- 
ever, when similar students worked on the 
task as an impersonal problem (not related 
to their own instructor), they solved it 
much faster. 


The lectures on problem solving by 
themselves did not seem to be of value. If, 
however, the student was reminded, during 
his search for the error, of the four elements 
to be inspected, the speed of solution 
mounted rapidly. One may suspect that 
most lecture notes likewise fail to function 
unless the student is reminded that they are 
relevant. ; 

Finally, Marks noted a very high rela- 
tionship (r = .83) between amount of 
vocalization and success. Those students 
who talked a lot to themselves or to others 
about the problem were most successful. 
Since the significant symbols here are 
verbal, and since talking gives an oppor- 
tunity for recombination of words in new 
patterns, this makes very good sense. 

The role of set. We noted at the begin- 
ning of this chapter that set can either 
facilitate or inhibit reasoning, depending 
on its appropriateness. Without set one 
could not keep focused on his task and 
hence would never solve a problem. Wut 
set can also block productive hypothe is. 
One may get set for a roundabout solution 
and thus overlook an obvious direct path 
to the goal. The study by Marks suggests 
that undue confidence in an authority can 
block a solution. Probably any strong 
motive, such as love, hate, fear, or patriot- 
ism, prevents us from observing certain 
problem solutions. 

One of the major blocks to successful 
reasoning and creative thinking lies in this 
focusing function. Because the individual 
keeps producing hypotheses based on a 
single approach to the problem, he never 
backs off and gets a broader look, thus 
being able to see the appropriate technique. 
College professors do not make as many 
inventions as they should, because they 
teach the old, established solutions so often 
that the situation is rigidly perceived in 
terms of these patterns. One does not make 
an invention without a good set of data on 
the problem; but it may help not to be too 


firmly set in the orthodox pattern of solu- 
tion of related problems. 

Because of this blocking by inappropriate 
set, it is often good practice, when dealing 
with a tough problem, to drop it completely 
for a time. Coming back to it afresh, one 
may see a totally new approach which had 
simply been ignored before. Graham Wallas 
(1926) holds that an essential step in 
creative thinking is incubation; after you 
have steeped yourself in the facts, you 
must drop the problem and relax for a 
time, Presumably, during this interval, 
spontaneous recombinations of images will 
occur. Suddenly you get the new hypoth- 
esis which solves your problem, as in the 
tale of Archimedes leaping from his bath 
and rushing through the streets with his 
solution to the problem of the king’s crown. 

The solution of problems demands the 
invention of new gadgets, new techniques, 
and new operations. The term invention 


applies equally to the steam engine, the 
corporation, and the town meeting. If man 
is to satisfy his needs, he keeps running 


up against situations for which he has 
no ready-made solution. He must invent 
one. 

The psychology of invention goes back 
to the problem of attributes and identities. 
We have stressed the principle that reason- 
ing involves the “realistic” determination 
of identities and that autistic thinking 
involves identities based on irrelevant 
attributes. Semantics helps us to determine 
what is realistic in the way of symbols. 
Now it is possible to have realistic inven- 
tions and autistic inventions. A realistic 
invention is one which can be validated by 
other observers—e.g., a steam engine. It 
consists of a set of parts brought together 
because someone first put these parts 
together as symbols. The accuracy of this 
new combination of ideas is shown by the 
fact that it works. 

We can illustrate an autistic invention 
by the following anecdote. 
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I was visiting a mental hospital with a psy- 
chology class. One of the patients drew me aside 
and explained that he had been unjustly con- 
fined there on the complaint of relatives, and it 
was important for him to escape. He wanted me 
to help him get away. If I did so, he would 
reward me with a half-interest in a tree he 
possessed which grew Swift’s Premium hams 
and bacon. 


Luther Burbank invented various kinds 
of hybrid fruits and vegetables. But his 
inventions fitted generally accepted con- 
cepts and could be verified. This patient's 
invention was autistie; it could not be 
checked by other observers. 

The process of invention. One way to 
describe the invention process is in terms 
of schema formation. When we establish 
certain kinds of relationships among ob- 
served events, we may come up with an 
invention. Spearman proposed that this be 
called the eduction of relations. In form 
it is like the simple analogies among at- 
tributes which were illustrated earlier in 
this chapter. Spearman starts his discussion 
with such an analogy: 

Milk 


Tree as is to 


i 


Apple is to Apple 


Having one pair of items for which a schema 
already has been learned, the observer then 
takes a third item and tries to fit it into a 
similar schema. In this case one comes out 
with cow as the fourth term. 

One of Spearman’s students (Cattell, 
1941) illustrates this method of generalizing 
an analogy to produce an invention, as 
follows: Trevithick was an engineer in a 
mine, where he installed a steam engine, a 
thing of metal, to replace a donkey working 
the pumps which removed surplus water 
from the mine. 


But he remembered also that a donkey can 
be used not only as a source of power, but also 
as a means of locomotion. He reasoned: 
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Donkey as steam donkey as 
source of isto engine as means of 
power locomotion 


is to 


In this way the first vague conception of the 
steam locomotive was born. The practical de- 
tails were further eductions within the frame- 
work of this idea. 

By this application of relationships, therefore, 
it is possible for us to have ideas of things which 
we have never actually known, or of purely 
fanciful things which we can never hope to 
meet. Somewhere in the depths of primitive life 
the longing for love and protection must have 
evoked in many early thinkers the process, 
“child is to father as father is to _____” and 
given rise to the conception of God.! 


In such thinking we have a rearrange- 
ment of symbols of prior experiences, giving 
rise to a new perceptual pattern. It is 
theoretically possible that every experience 
be paired with every other experience. 
However, looking at these combinations, 
we see that the vast majority are meaning- 
less and useless. Sometimes, though, we 
have the “insight” experience: “Ah ha! I 
see something important here!" The French 
mathematician, Jacques Hadamard, has 
written about the process of invention in 
his own field, and in science generally, as 
follows: 


Indeed, it is obvious that invention or dis- 
covery, be it in mathematics or anywhere else, 
takes place by combining ideas. Now there is 
an extremely great number of such combina- 
tions, most of which are devoid of interest, while, 
on the contrary, very few of them can be fruit- 
ful. Which ones do our minds—I mean our 
conscious minds—perceive? Only fruitful ones, 
or exceptionally, some which could be fruitful. 

However, to find these fruitful ones it has 
been necessary to construct the very numerous 
possible combinations among which the useful 
ones are to be found. 

It cannot be avoided that this first operation 
takes place, to a certain extent, at random, so 


‘Cattell (1941), pp. 427-428. Reprinted by 
permission of Sci-Art Publishers. 


that the role of chance is hardly doubtful in 
the first step of the mental process. But we 
see that that intervention of chance occurs 
inside the unconscious; for most of these com- 
binations—more exactly, all those which are 
useless—remain unknown to us... . This 
shows the manifold character of the unconscious, 
which is necessary to construct those numerous 
combinations and to compare them with each 
other.* 


The concept of memory images, experi- 
ences, or ideas being linked at random to 
ereate new concepts must inevitably seem 
strange at first glance. And yet more 
consideration will suggest that this must 
be the correct interpretation. Every experi- 
ence in man’s life must be potentially 
available for linkage with any other. The 
striking, the impressive accomplishmen i, of 
Albert Einstein in developing his general- 
ized theory of relativity lies precisely in 
the fact that he so successfully linked 
observations from widely diverse fieids, 
such as the movements of the planets, the 
changes in color of starlight, the falling of 
apples from their twigs, and the measure- 
ment of distances. Every child learns to 
identify as a “chair” a variety of objects 
having no particular visual similarity to 
one another (especially in this day of 
modern furniture design). All abstract 
concepts—democracy, charity, competi- 
tion—tie together a variety of experiences 
which bear little or no superficial resem- 
blance to each other. 

In early years the child makes by analogy 
many random linkages which merely amuse 
adults. He learns that the table has legs, 
and so he speaks of the table’s knee. All 
men are called “daddy,” and anything 
that moves is said to be alive. (These are 
not truly random, but they approach that 
condition. In his imaginative processes 
he hooks up human, animal, and object 
characteristics indiscriminately. Dreams 


‘Hadamard (1945), p. 29. Reprinted by per- 
mission of Princeton University Press. 


and free fantasy, even in adults, show how 
wide a range of random linkages is possible. 

But most of these do not, in adult life, 
succeed in reaching consciousness. We have 
shown, in connection with the perception 
of physical objects, that the mind is a 
‘lightning calculator” ; that it can add up 
cues and reach a conclusion as to the 
existence of a complex object, within a 
time span almost too brief to be measured. 
Experiments have shown that one can 
react to a stimulus without being aware 
of that stimulus. So it is no form of mysti- 
cism to assert that the organism can link 
up, randomly, experiences A and B, decide 
that the linkage is useless, and reject the 
whole idea, before consciousness develops. 
I could, for example, imagine that there is 
a lion in my bedroom closet. Such a random 
association of ideas would be screened out 
had I not deliberately set myself to look 
for one. But the thought of a moth in the 
closet not only gets through for conscious 
consideration; it may even lead to action 
(hunting for evidence, and installation of 
insecticides). The normal person acts on 
combinations which have a fair “prob- 
ability value," while sereening out those 
which are highly improbable. People whose 
selective mechanism breaks down are 
considered insane. 

What are the principles governing this 
screening process? A moment’s considera- 
tion will indieate that everything we have 
discussed in the area of psychology up to 
this point is relevant. Linkages get through 
to consciousness if they (1) have a bearing 
on need satisfaction, (2) correspond to 
perceptions which have seemed real, (3) 
fit in with past learning, or (4) suggest a 
path out of a problem situation. However, 
these faetors do not determine whether 
this novel eombination of symbols will 
work. That depends on the success with 
which the thinker has picked out significant 
attributes or identities. 

The problem of creative thinking. Crea- 
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tive or original thinking has not been, as 
yet, successfully explored in the laboratory. 
The studies available indicate that the 
steps in ereativity are essentially similar 
to those in problem solving (page 413). 
However, great inventions are not im- 
provised in the laboratory. The most 
fruitful source of information is that ob- 
tained from the reports of the mental 
processes of great inventors, mathemati- 
cians, scientists, artists, and writers who 
have either written about their discoveries 
or have answered the questions of investi- 
gators. Great ideas are not readily come 
upon by sheer methodological analysis. It 
is true that great innovators usually have a 
rich background of knowledge and experi- 
ence in their field, but their most signif- 
icant ideas often come suddenly and unex- 
peetedly after a logical appraisal of various 
hypotheses has led to nothing. A well- 
known example is Poincaré’s solution of a 
difficult mathematical problem suddenly 
while getting into a taxi to go to an opera. 
Such incidents, which are called illumina- 
tions, have been attributed to “unconscious 
cerebration." 

Tt is unnecessary to place the burden of 
creativity on the unconscious. When we are 
tired of the problem and abandon it, we 
still tend to mull over it. The problem set 
tends to persist, as we saw in the studies on 
incomplete tasks. With a change of scene, 
ihe tendency to attack the problem from 
certain preferred orientations is broken 
down; the mind tolerates suggestions which 
in the working situation were not allowed 
central attention. In this less serious mood 
there is less rigorous rejection of what 
would have been considered improbable 
combinations of ideas. This playful toler- 
ance of thoughts too bizarre to consider 
seriously may, in the tired or relaxed mood, 
permit them expression. Some of these 
“click.” 

The creative genius. Creative genius is 
rare. It is estimated that of all the people 
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that have lived: in historical times, only 
two in a million could be called geniuses 
(page 447). Psychologists have raised 
questions such as these: Why do so many 
geniuses spring from parents who are 
themselves far from distinguished? Why 
is there so little apparent correlation 
between education and creative produc- 
tivity? Why do we not produce a greater 
number of creative geniuses than we do, 
under supposedly enlightened, modern 
educational practices? There is evidence 
that great men have had high IQ's; but 
Terman’s 1,000 children of very high IQ’s, 
who are now mature, have yet to produce a 
person of creative genius. 

Such considerations lead to the assump- 
tion that genius is a special disposition in 
personality as well as ability. Recently 
Bluemel (1948), a psychiatrist, has specu- 
lated on the drives of great men. He 
distinguishes between dynamic and ag- 
gressive or belligerent people. His group of 
dynamic persons who are not belligerent 
produces the kind of accomplishments we 
are concerned with here. He attributes their 
success to a “tendency to obsessive com- 
pulsions.” “An obsession is a thought 
which cannot be readily dismissed from 
the mind, The thought may dominate one’s 
actions as well as one’s thinking, and it 
then becomes a compulsion as well as an ob- 
session."! Bluemel illustrates the obsessive 
trait in the Wright brothers, describing the 
extremes to which they went in attempting 
to build a heavier-than-air flying machine. 

Persistence is certainly one of the per- 
sonality traits of great minds. But an open 
mind, willingness to consider new possi- 
bilities, no matter how bizarre they may 
be on first impression, is probably the most 
important trait. A person who is too im- 
pressed by authoritative opinion and 
accepted beliefs and modes of thinking is 
too rigid mentally and too conventional 
emotionally to get new ideas. Inventiveness 

! Bluemel (1948), pp. 29-30. 


requires not so much the courage of one's 
convictions, but more the courage to take 
one's fancies seriously. We do not know 
the exact pattern of traits which constitutes 
creativity, but we offer these suggestions 
to show that personality traits (given 
certain abilities) are the determining factors 
in whether a person will or will not create. 

Hutehinson recently published a book 
entitled How to Think Creatively which is 
based on firsthand materials such as letters, 
comments, interviews, and questionnaires 
obtained from about 250 famous con- 
temporary thinkers of England and Amer- 
ica. Hutchinson illustrates two types of 
creative thinkers: the expert craftsmen in 
ideas who systematically go through the 
formal stages in reasoning, on the one hand, 
and those who report solutions which seem 
to arise by accident. Edison worked largely 
by systematic analysis of hypotheses. He 
is quoted as saying: “But when it comes to 
problems of a mechanical nature, I want to 
tell you that all I have ever tackled and 
solved have been done by hard logical 
thinking. . . . | speak without exaggera- 
tion when I say that I have constructed 
three thousand different theories in connec- 
tion with the electric light, each one of them 
reasonable and likely to be true. Yet in 
two cases only did my experiments prove 
the truth of my theory."' On the other 
hand, Rosanoff, long an associate of Edison, 
found success by studying a problem, then 
relaxing and waiting for an insight to 
develop. Apparently either technique may 
lead to the creation of new ideas or gadgets. 

It is interesting to note that most of us 
feel quite a thrill of joy upon solving & 
difficult problem. This is a function of the 
tension reduction which is accomplished. 
During the quest for a solution, motiva- 
tional tension has built up. Energy is 
mobilized in the attempt to overcome the 
obstacle. Then, suddenly, the goal is 


1 Hutchinson (1949), pp. 14-15. Reprinted by 
permission, 
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FIG. 11:14. The process of thinking. Thinking is homeostatic in character. We do not engage in reasoning unless 
something disturbs equilibrium. As tension develops, more of the organism's resources are mobilized, and action 
(either overt or implicit) increases, Several hypotheses may be considered, one of them leads to insight, the 


organism achieves the goal, and equilibrium is restored. 


achieved; the tension is drained off in the 
exuberance of joyful emotion. 


Creative Thinking and Identities 


Reasoning goes on as we establish partial 
identities between different objects or 
classes of objects and draw conclusions 
from these identifications. The subtlety 
and complexity of thinking is directly a 
function of the kinds of identities set up 
by the thinker. Ordinary everyday thinking 
uses simple, obvious identities. When we 
say: “All men are mortal; Socrates is a 
man; therefore, Socrates is mortal,” we 
are making a simple identification based on 
Socrates’s physical characteristics. When 
we say: “Harder substances can be used to 
scratch softer materials; diamonds are harder 
than glass; therefore, diamonds can be used 
to scratch glass," we set up partial identi- 
ties based on the attributes hard and soft. 

Creative thinking, however, is distin- 
guished by the very fact that the identities 
employed are unusual. When Trevithick 
invented the steam locomotive, he mentally 
identified the steam engine with the donkey 
pulling a cart. His creative act was the 
making of a novel identification, based on 
an attribute (transporting force) which had 
not previously been noted by other men. 
When Archimedes discovered the technique 
of measuring the gold content of the crown 
by displacement of water, he identified his 
own bulk displacing water with that of the 
crown. The technical details (getting equal 


weights of gold and silver to use as stand- 
ards) came later. The basic phenomenon of 
invention, discovery, or creation of ideas 
seems to be that of perceiving a novel basis 
upon which to assert a partial identity. 

In ordinary thinking such identification 
is usually based upon a directly observable 
feature of the stimulus, as in stimulus 
generalization. Similarity in color, sound, 
size, or shape will serve. At a slightly 
higher level similarities in function (edi- 
bility, power source, political institutions) 
can be employed. At the most complex 
level of thought, identities are based upon 
symbols and usually derive from some 
abstract schema (for instance, Einstein's 
“field” concept identifies as fundamentally 
similar many natural phenomena which 
do not look at all alike to the lay observer). 
But such identifications must not be made 
at random; at least, only the insane do so. 
Successful thinking occurs as we make novel 
identifications which are related to the goal; 
the new analogy must be one which will 
stand the test of verification. Hence autistic 
thinking cannot serve as a basis for inven- 
tion; such thinking is too far divorced 
from real objects and conditions. 

Some everyday thinking involves little 
more than putting familiar symbols to- 
gether in an unfamiliar order. I come home 
and find the house locked; I have forgotten 
my key. However, I picture an unlocked 
upstairs window and a ladder in the garage. 
Soon I am comfortably at home. Creative 
reasoning may involve familiar steps in an 
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unfamiliar order, but the relation to the 
goal is hidden and so there may be a long 
period of blockage, until the person happens 
to perceive an arrangement of these steps 
which will get him to the goal. This sudden 
awareness of a path to the goal gives the 
surprising quality to insight. As Fig. 11:14 
suggests, it is the building up of tension, 
the search for paths (hypotheses), and 
finally, insight, with tension reduction, 
which sum up the process of thinking. 


SUMMARY 


In this chapter we have considered thinking 
within a broad frame of reference. Thought 
occurs wherever symbolic processes are 
essential to the activity. Much thinking, 
then, is a simple, routine matter of making 
judgments based on past experience. Also, 
much thinking is private and autistic in 
character—reminiscences, fantasies based 
on memory images, and so on. The psy- 
chological analysis of thinking must give 
an adequate account of such human 
activities, as well as of man’s feats of 
complex reasoning, creative imagination, 
and invention. 

We have shown how evidence from 
anthropology, psychoanalysis, and every- 
day observation can help us to understand 
man’s thinking process. Dreams illustrate 
thought with little control from mental 
set. Motivation is important, but there is 
no selective mechanism operating to ex- 
clude the bizarre, the irrational, from 
coming through to awareness. 

Problem solving has been more em- 
phasized in most discussions of thinking 
because it can be dealt with experimentally. 
Tt can be observed, influenced from outside, 
and verified by reality testing. But most 
of man’s everyday thinking does not really 
correspond to the problem-solving pattern. 
Even when we start out to solve a problem, 
if it is reasonably complex and has emo- 
tional significance, we are likely to reach 


an autistic solution based on prejudice and 
then accept it as a rational answer. 

We have shown that there are common 
features running through autistic and 
logical thinking. Both make use of the 
process of observing partial identities based 
on attributes. In the dream, a tabooed 
sexual object may be symbolized by a 
neutral, nonsexual object which has some 
attribute perceivable as an identity (shape, 
for example). Reasoning progresses as one 
notes identities which can be manipulated 
on the reality level, as in the invention of 
the steam locomotive. 

Thinking can be improved, made more 
efficient and thus more adaptive in obtain- 
ing need satisfactions. The syllogism com- 
pels us to make explicit unconscious as- 
sumptions of identity which, often enough, 
prove to be false. The diagram: ! syllogism 
has proved particularly useful in separating 
necessary from unnecessary © »\¢elusions 
about identities. Semantics pets at a 
problem even more fundamental: showing 
us how to analyze our percepts and con- 
cepts to determine if an attribute is avail- 
able to be identified with one from another 
abstract symbol. Semantic analysis indi- 
cates that much paralogical thinking arises 
because we assume attributes to be present 
which are not there. 

Underlying the whole process of thinking 
is motivation. Perhaps idle reminiscence 
might occur in a completely unmotivated 
individual—but, more likely, he would go 
to sleep. Certainly the active quest for a 
solution to a problem is always dependent 
upon some tension. In much everyday 
thinking the solution is found so rapidly, 
tension reduced so quickly, that this 
generalization seems questionable. But in 
fact, whenever we examine any kind of 
problem solving, from the simplest to the 
most abstract and complex, we find this 
to be true. In difficult instances, the build- 
ing up of tension and the joy associated 
with insight are familiar to everyone. 
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CHAPTER 12 


Intelligence 


So far our discussion of psychology has 
centered around general laws of behavior 
and experience. We have been concerned 
first with the principles of motivation, the 
development of inner needs, the quest for 
homeostasis, the identification of goals. In 
a second series of chapters we have de- 
scribed how the individual explores his 
environment (sensation, perception) in 
search of gratification, and how he learns 
action patterns which will bring about 
tension reduction and satisfaction (learn- 
ing, thinking). 

An understanding of these basic laws is 
vital to the comprehension of human 
psychology. But they are not enough. You 
and I, as persons, deal with other human 
beings as specific individuals, and not as 
generalized abstractions. All individuals 
obey these laws, but they show wide varia- 
tion with regard to such parameters as 
speed and complexity of functioning. It 
now becomes important, therefore, to deal 
with some of the scientific findings regard- 
ing differences between individuals. 

Kinds of abilities. It may be worth not- 
ing at the outset that the term ability is a 
class term relating to many specific func- 
tions of the individual. Thus we can study 
individual differences in visual functioning, 
and we find that human beings differ as 
regards acuity of near vision, distance 
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vision, color vision, and so on. Wide dif- 
ferences occur in auditory sensitivity and in 
various other modalities. 

In the motor sphere, people differ in 


speed and power of gross muscular actions 
(running, jumping) and in speed and 
coordination of fine movements of the 
fingers, lips, ete. To some extent variations 


may depend on sensitivity (of sense organs 
in muscles and joints), to heredity of 
muscular tissue, or to differences in the 
central nervous mechanisms controlling 
motor acts. Variations in musical and 
artistic performance are almost certainly 
complex combinations of all three of these 
possibilities. 

Learning is a function which we find in 
all human beings, but there is an enormous 
range of speed and complexity of learning 
possible. At the lower extreme we have 
some feeble-minded cases who at maturity 
have not yet learned the acts normal to a 
child of two years. At the upper extreme 
we have persons who deal with fabulously 
complex abstract functions such as nuclear 
physics, biochemistry, or the philosophy 
of society. This dimension of ability, which 
corresponds more or less to what we call 
intelligence, is of especially greatimportance. 

How the psychologist studies abilities. 
First, a word about the general problem of 
methodology in studying ability. Without 


being technical, we must explain a little 
about how the psychologist identifies a 
specific ability and separates it from the 
numerous other human abilities. The neces- 
sity for this can be quickly illustrated from 
the vocational field. The particular abilities 
which are predictive of success as a phy- 
sician are not the same as those predictive 
of success as a lawyer. It might be collo- 
quially correct to say that it takes “a lot 
of ability" to sueceed in either field, but 
for purposes of advising young men about 
a career, this loose expression is not satis- 
factory. We must therefore identify fairly 
specific abilities and measure the extent 
to which they are present in a given 
individual. 

Covariation. The key concept in identi- 
fieation of an ability is the concept of 

_ covariation. Suppose we find that little 
Johnny is the speediest runner in his gang 
and can also jump farthest. Tommy, on 
the other hand, is low man in both con- 
tests. We are immediately tempted to 
infer that we have here a general athletic 
ability dimension. If running and jumping 
vary together (relative standing on one 
predicts relative standing on the other), 
then we assume that there must be some- 
thing (an ability) which determines both 
functions. 

This is actually the way in which scien- 
tific psychology has gone about identifying 
groups of performances which lump to- 
gether as “abilities,” and about distin- 
guishing one ability from another. Consider 
the following table: 


M—— —————— € —€—  Q— SS 


Scores on 
Dodd snc eS Se 
Arithmetic | Vocabulary 
John Jones.........- 98 76 
Bill Smith.. 93 74 
Tom Fry... 81 68 
Henry Brown, 78 65 


Sam Alloa, MM 71 62 
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In this case (with a very small sample, of 
course), covariation is perfect. Every man 
who exceeds Sam on arithmetic also exceeds 
him on vocabulary. And this is true of 
every other person in the table. If we found 
such data consistently for considerable 
numbers of subjects, we would be justified 
in inferring the presence of a single ability 
underlying both these tests. 

Correlation coefficient. Because it will be 
necessary in the following pages to use and 
compare correlation coefficients, we pause 
for a moment to define and illustrate them. 
The correlation coefficient is a numerical 
measure of the extent of covariation of 
two measures. In the above example, 
arithmetic and vocabulary correlate per- 
fectly, and this would be expressed by a 
coefficient of +1.00. 

Most test data do not agree so beauti- 
fully. (In faet, arithmetie and vocabulary 
tests do not correlate that well; the sample 
was arbitrarily chosen to illustrate the 
point.) In the following example, we have 
merely ranked men in order of performance 
on two tests for speed of learning: 


Performance on 
LÁ —-— d d? 
Poetry | Maze 
John Jones......... s 4 : : 
Bill Smith.. : 3 2 i i 
Tom Fry....- 4 5 1 1 
Henry Brown....... 5 4 1 1 
Sam Allen.......... "E 


If we have a small number of cases, we can 
compute the correlation coefficient rapidly 
by this formula: 

6(Zd?) 
~ n(n? — 1) 
in which d is the man's difference in rank 
on the two tests, and n is the number of 


p=1 


1 Better formulas will be found in textbooks on 
statistics. See, e.g., Edwards (1946). 


4244 COGNITION 


men. Thus, in the example, d? adds up to 
8, and n is 5. 


6x8 48 


Piss Nope) b pp eee 


The correlation coefficient of +.60 can 

thus be interpreted by saying that, in 

general, people superior on one test do 

better than average on the other, but there 

are frequent exceptions to this rule. 
Suppose the order had been: 


C 4 0o t9 — 
4-o'au 0$ — c 


Anyone looking at this table would say 

that these two tests do not “go together," 

that is, the covariation is small or non- 

existent. Actually, the coefficient is —.10, 

very close to zero, or no correlation at all. 
Take one more instance: 


Ranking on 


Grade average | Dates per week 


Mary.. 1 5 
Betty.. 2 4 
Norma. 3 3 
Ruth... 4 2 
AAE IAE ANN 5 ] 


Here we have another perfect correlation, 
but this time it is negative. The girl who 
ranks 1 in dates per week ranks 5 in grades, 
and vice versa. If you compute this coeffi- 
cient, it comes out to — 1.00. It means that 
there is perfect covariation, but in such a 
manner that high standing in one respect 
goes with low standing in another. 

Let us summarize, then. We identify 
abilities by testing various performances of 
individuals, and finding how they covary. 
A large correlation coefficient (approaching 
1.00) means close agreement of the two 


tests; it is easy to predict one from the 
other. A low coefficient (approaching .00) 
means little or no covariation; even if you 
know a man’s score on A, you can only 
guess at his score on B. A positive coefficient 
means that high scores on A tend to go with 
high scores on B. A negative coefficient 


means that high scores on A go with low 
scores on B.! 

With this in mind, let us go on to a 
consideration of psychological studies on 
the most widely investigated human ability, 
intelligence. 

Intelligence 


What is intelligence? Jesting Pilate might 


have asked and not waited for an answer. 
The difficulty with the question is that it 
suggests a definition in terms of substance. 
And intelligence is not a physical object. 


Pilate might have asked, “What is speed?” 
In this case, we immediately realize that 
speed is not an object, but a function of 
performance—the rate of movement of an 
object in relation to a scale. If we stop the 
car and search it from stem to stern we 
never find its “speed.” Speed is a perform- 
ance variable. 

Intelligence must be understood as a 
complex characteristic of human perform- 
ance. Its two main dimensions are speed 
and power; how fast the person solves 
problems and how difficult the problems 
can be before he fails completely to solve 
them. 

Psychologists have offered various defini- 
tions of intelligence. Generally, these have 
simply focused on different kinds of per- 
formance: learning ability, ability tomanip- 
ulate abstract symbols, ability to use 
learning in new situations, ability to solve 

1 It should be recognized that a person varies in 
performance from time to time, and hence his 
obtained score should be considered as an approxi- 
mation to his “true ability." This variation is 


indicated by the probable error in psychological 
measurement, 


problems. These definitions simply point 
to some of the different manifestations; and, 
indeed, the easiest way to learn what 
psychologists mean by “intelligence” is to 
look at some of the devices used in its 
measurement, 

How we measure intelligence. It would 
be possible to measure individual differ- 
ences among college students in intelligence, 
by throwing together a variety of problem- 
solving and abstract-thinking situations 
as suggested by these definitions. The test 
so constructed could be given to many 
students and the number of right answers 
in a limited time counted. The person 
making the largest number of correct 
answers would be judged most intelligent, 
and so on. This (with great refinement of 
detail to eliminate chance errors) is about 
what is done in preparing tests to predict 
college suecess—and such tests do predict 
rather accurately how well a person will 
perform. 

However, this procedure could not be 
utilized with young children. Furthermore, 
it depends upon our assumption that think- 
ing and problem solving are the operations 
which reveal intelligence. There is no out- 
side criterion against which we can check 
our tests to see if our assumption is correct. 
If we start with young children, we can 
develop such an outside criterion, and it 
will prove useful in connection with other 
psychological problems as well. 

The concept of mental age. The great 
French psychologist, Alfred Binet, devised 
the best solution yet offered for this prob- 
lem. He proposed this postulate: if there 
is anything we agree on, it is that intel- 
ligence tends to increase year by year, 
through childhood and adolescence. There 
are exceptions, but on the average, the five- 
year-old is more intelligent than the four- 
year-old; the twelve-year-old children are 
more intelligent than those of eleven, and 
so on. Hence tests of mental performance 
arranged in order of difficulty by age levels 
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should give us a mental age scale. This is 
precisely what Binet did, and his test of 
almost fifty years ago, revised and brought 
up to date by Lewis M. Terman and his 
students at Stanford University (hence 
the Stanford-Binet) is stil the basie test 
for intelligence of children. 

Here are some of the items indicative of 
suecessive mental age levels on the Stan- 
ford-Binet for American children (see Fig. 
12:1 for materials used) : 


Mental Age III: 


Form board with circle, square, and 
triangle. 

Identifying parts of body (large paper 
doll, to indicate hair, mouth, ear, and 
hands). 


Mental Age IV: 


Naming objects from memory (toy 
automobile, dog, shoe, ete.; three are 
presented and named; then, while the 
child is not looking, one is covered and he 
is asked to name it from memory). l 

Pictorial identification (card with pic- 
tures of objects; child is asked to “show 
me what we cook on," “what we carry 
when it is raining," etc.). 


Mental Age VII: 


Similarities (In what way are wood and 
coal alike?” “Ship and automobile?" etc.). 

Copying a diamond (printed in the 
record booklet). 


Mental Age IX: 


Verbal absurdities (“I saw a well 
dressed young man who was walking down 
the street with his hands in his pockets and 
twirling a brand-new cane.” “What iv 
foolish about that?) 

Defining abstract words (compare, con- 
quer, obedience, ete.). 

Repeating five digits reversed. 
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FIG. 12:1. Stanford-Binet testing kit. The form board, blocks, and miniature 
objects are used for testing at the very early mental ages. Most of the tests 
beyond MA 7 use either words or pictures printed in the record booklet and do 
not involve manipulation of any objects, (Courtesy of C. H. Stoelting Co., 


Chicago.) 
Average Adult: 


' Proverbs (person is asked to explain in 
his own words the meaning of two or more 
common proverbs). 

Orientation (person is asked “Which 
direction would you have to face so your 
right hand would be toward the north?” 
etc.). 

How is an item placed in the scale? Binet 
built his scale on the assumption that 
children vary, i.e., that among six-year-old 
children there will be some less intelligent 
and some more intelligent than six years, 
but the majority will be of six years mental 
age (MA). Thus he expected a test item 
to be appropriate to MA 6 if about 75 
per cent of six-year children passed it 
successfully (all the average children, plus 
those above average). If it were passed by 
less than 50 per cent, it was too difficult 
and was moved to a higher level; if it were 
passed by over 80 per cent, it was too easy 
and was tried out at a lower age level. 


When we say, therefore, that a test item 
indicates a mental age of 8, we are saying 
that the typical, average child of eight 
can just pass it. Conversely, when we say 
that little Billy has an MA of 8, we mean 
that he can do those performances charac- 
teristic of eight-year-olds. 

The concept of the IQ. The MA tells us 
nothing about relative brightness. Oscar, a 
bright boy, may have an MA of 8, while 
Archibald has an MA of 8 and is very dull. 
How is this? It follows because we have not 
indicated the chronological age (CA) of the 
boys. If Oscar is 6, and can do the tests for 
8, he is one-third ahead of normal. If Archi- 
bald is 12, but passes tests only through 8, 
he is retarded by one-third. 

The intelligence quotient converts the 
MA into an index of brightness. Simply 
divide MA by CA and multiply by 100. 
Thus Osear would have an IQ of 133, but 
Archibald would rate an IQ of only 67. 

The normal intelligence quotient is 100. 
It cannot be anything else. How did we 


determine the tests which define an MA 
of 12? By finding those which can just be 
passed by the average child of 12. Thus the 
definition of the MA guarantees that, 
unless some kind of selection of cases is 
operating, the average IQ will be 100. 

The MA is determined by the number of 
tests actually passed. For example, con- 
sider the case of Sammy, who is six years 
and eight months old. He passes the follow- 
ing tests on the Binet, and receives mental 
age credits as shown: 


Year MA credit 
(months)* 
" | — 
V All tests passed 60 
VI 4 tests passed 8 
VII 1 test passed 2 
VIII All tests failed 0 
70 


* At most age levels there are six tests. Passing 
a single test thus earns 2 months’ credit; the child 
must pass all six to get full credit for that year. 


Thus Sammy has an MA of 70 months (5 
years and 10 months). His CA is 80 months. 
Then: 

IQ = 7% X 100 = 87 
Thus he is shown to be slightly retarded, as 
compared with the standard group of his 
own chronological age. 

Criteria for item selection. We are in- 
terested in obtaining items for our tests 
which will measure the child’s performance. 
That is, we want to include in our scale of 
mental age some tests which the average 
child of a stated age can perform success- 
fully, and others which he cannot. But, 
at the same time, we must try to exclude 
from the scale the effects of specific train- 
ing. Our test would measure only education, 
not basic ability, if we included questions 
like “ When did Columbus cross the Atlan- 
tie Ocean?” or “What is the chemical 
composition of water?” 

Tt will be noted, in conformity with this 
requirement, that virtually none of the 
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Stanford-Binet items cited above, nor of 
the other tests cited later, depend on formal 
school training. Vocabulary items, it is 
true, depend to some degree on education; 
yet it is possible for an alert person to 
learn the definition of words, without 
attending school, and conversely, many 
college students do poorly on vocabulary 
tests. Hence the inclusion of vocabulary 
as an item in the mental-age scale does not 
weight education very heavily. 

The basic rule which has been applied 
in devising new intelligence tests is this: 
the material must have been equally available 
to all the persons for whom the test is in- 
tended. This may mean that all persons 
have been exposed to the chance to learn 
this, or that no one is likely to have had 
such an opportunity. An example of the 
former is “show me what we cook on” 
(age IV); counting objects, indicating miss- 
ing parts of pictures, and so on. Examples 
of the latter would be repeating digits 
reversed, verbal absurdities, letter-code 
substitutions, and other novel problems. 
(Note that a few children may have played 
games using “secret codes” and so have 
developed superior performance on this 
item; but as it is only one of six for a given 
age level, it does not offer much of an 
advantage.) It would, of course, be possible 
for a parent deliberately to coach a child 
to give correct answers on all the test items, 
even well above his age, and thus win a 
spuriously high IQ; interestingly enough, 
such coaching gives only a very temporary 
advantage, as the items above his proper 
level are forgotten rather quickly. 

Obviously this approach to item selection 
means that tests must be appropriate to 
the culture in which the child lives. An 
environment without automobiles and air- 
planes would not provide the experience 
background appropriate to the Stanford- 
Binet. Tests using bow and arrow, identi- 
fication of animal tracks, ete., might be 
fair for primitive children but unfair to the 
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Test 1: Find the one that goes in the dotted square. 


be): 1 


Test 2: Mark the one that is different. 


K A T a A 


Test 3: Find the one that goes in the dotted square. 


Test 4: Find another figure where you can put a dot inside the oval and below the line. 
FIG. 12:2. Items from a “culture-free” intelligence test. The test is divided into 
four parts; one of the demonstration items is shown for each part. Instructions can 
be given by pantomime, and there is no specific cultural content, but it is much 
more appropriate to Western culture than to many others. In each sample item, 


the correct answer has been underscored. (Courtesy of Dr. R. B. Cattell.) 


city dweller. Some attempts have been 
made to devise “culture-free” intelligence 
tests, equally adaptable to all cultures; 
some items from one by Cattell are shown 
in Fig. 12:2. Actually, these may be suit- 
able for comparing people of different 
languages within a highly civilized system 
such as western Europe; they would not 
be at all suited to testing preliterate in- 
dividuals unaccustomed to perceiving min- 
ute differences in symbols. Another "t eul- 
ture-free” test is the Porteus maze test 
(Fig. 12:3) which has been used with a 
wide variety of primitive groups; it is 
likewise far from “culture-free.”’ 

At present most tests are constructed on 
the assumption that they are to be used 
within a definite language and cultural 
area; tests based on American children do 
not transfer unchanged even to England. 
Thus we must standardize the test and 
determine mental age levels by studying 
samples of children within the area where 


the test will be used. In this way we may 
identify those youngsters who are most 
alert, most efficient in pieking up mean- 
ings and abstractions common to their 
environment. 


The Intellectual Functions 


It is useful for some purposes to think of 
intelligence as a general ability, a kind of 
all-around “goodness of the psychological 
apparatus.” It is, however, productive of 
greater understanding if we break intelli- 
gence down into more specific intellectual 
functions, at least for examination. We can 
do that by considering some of the kinds of 
test items which are successful in differen- 
tiating successive levels of intelligence. 
Look back at the samples of items from 
the Stanford-Binet which were reproduced 
on page 425. If we examine these, and other 
test items, we find it possible to identify 
various psychological functions which are 
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FIG, 12:3. Porteus maze test. This is another nonverbal test. The form illustrated is 
for MA 5; the rat is added to increase the child's interest. The mazes become very 
complex toward the adult level. Primarily a test of “foresight” or ability to look 
ahead for obstacles, the Porteus maze correlates fairly well with the Binet but 
often reflects personality factors of importance. (Courtesy of Dr. S. D. Porteus.) 


involved in the increasing mental maturity 
of successive age levels on the test. 

1. Perception. In a very real sense, per- 
ception is a basic function of the organism. 
Broadly conceived, intelligence is the 
capacity for adaptation to the require- 
ments of the environment. Accurate per- 
ception of the environment, its charac- 
teristics and manipulative possibilities, 
must precede any adaptive action. Thus 
we find that early maturation of the ability 
to perceive forms is indicative of advanced 
performance (MA 8). 

Early perceptions, as we have noted in 
Chap. 6, tend to be of wholes, total con- 
figurations, such as a person or an object. 
This ability progresses as the person 
becomes capable of analyzing the total 
pattern, differentiating parts, locating in- 
appropriate details, ete. So at MA 4 the 
child is required to note missing details in a 
drawing of a man and to mark in with a 
pencil what should be there. 

Finally, perception develops to the stage 
of perceiving similarities and differences 
among objects. It is difficult to be sure 
whether our tests get indications, at the 
early age levels, of differential perception 
or of differential naming. So, at MA 315, 
the child is asked which of two sticks is 
longer. It may be that the test really 
measures vocabulary rather than percep- 
tion. However, at MA 414 a more clearly 
valid test of differentiation appears. Here 
the child is shown a series of forms which 


are alike, with one which is not. He is 
asked only to point to the one which is not 
the same. 

2. Symbolization. One definition of in- 
telligence which had a wide acceptance in 
America years ago was the ability to delay 
a response or the ability to respond to a 
symbolic representation of an absent object. 
The delayed-reaction experiment (page 
383) illustrates a manner of testing this 
function. In the Stanford-Binet it appears 
that early development of this kind of 
performance indicates superior intelligence. 
At MA 4 the child should be able to look 
at three toys, then, after a short delay, 
indicate which one has been taken away 
by the tester. 

The memory-span test (repeating num- 
bers or words) measures a performance 
closely related to symbolization, and the 
reversed memory test even more clearly 
requires response to symbols. The child 
must hear “2-7-4,” remember the digits, 
and then say “4-7-2,” indicating that he 
has mentally reversed the symbols (MA 7). 
At a more complex level the ability to move 
symbols about mentally is tested by the 
dissected-sentences test, such as “for the 
started an we country early at hour." The 
child of MA 13 is expected to rearrange 
this into a meaningful sentence in less than 
1 minute. 

3. Verbalization. Verbalizing ideas, rela- 
tions, and situations is really a form of 
symbolizing, but it takes such a dominant 


430 COGNITION 


place in mental functioning under civilized 
conditions that we list it separately. The 
ability to comprehend words, and later to 
manipulate them, is a major factor in 
intelligence at all age levels (see below). 
Even at MA 2 the naming of common 
objects seems to be a test which identifies 
children making normal or superior prog- 
ress. Naming pictures is even more dis- 
criminatory, involving as it does the 
drawing as symbol of object and the name 
as symbol of both. At MA 2 the child is 
expected to name 2 of 18 pictures; at MA 
4, 16 of 18 should be correct. 

Definition of words is first introduced 
at MA 6 and continues to be a valid test 
through the superior adult level. Naturally 
the terms and the type of definition ex- 
pected change in the direction of greater 
abstraction. Similarities and differences are 
tested, beginning at MA 7. At the later 
ages, three words rather than two may be 
presented, thus making the symbolic com- 
parison more difficult. 

4. Schema formation. As would be ex- 
pected from our discussions of perception, 
memory, and thinking, the ability to form 
abstract schemata, or patterns of relation- 
ships, is of great significance in the develop- 
ment of intellectual ability. This kind of 
performance grades into the perception of 
similarity and difference at the earlier 
years. However, when we ask the child to 
give the opposite of a word (as in “an inch 
is short; a mile is ?") we are obviously 
looking for a controlled association of an 
abstraet kind. This very simple use of 
relational thinking can be expected at 
MA 444. At MA 6 the child must be able 
from memory to copy a bead chain alternat- 
ing round and square beads. At MA 9 
rhyming of words is required. At MA 14 he 
must formulate a general rule covering the 
increase in the number of holes torn in 
paper as it is folded. Various tests require 
performances such as completing a number 
series (1, 3, 6, 10, 15, —). 


5. Recombinations. The child not only 
must be able to recall ideas and symbols 
from past experience, but must be able to 
put them together in new ways. Some of the 
mental-absurdities items call for judging 
whether a presented novel combination 
violates our standards of reason; explana- 
tion of proverbs may require a spontaneous 
putting together of ideas not formerly 
associated. The digit-symbol test measures 
speed of forming new associations. Many 
of the reasoning problems essentially call 
for new combinations of familiar data. 

Assimilation of the culture. In addition 
to the mental functions listed above, which 
we can identify with some confidence and 
ascribe to certain kinds of psychological 
processes, there are many test items on the 
Binet and other recognized tests which 
involve many functions. They generally 
demand a knowledge of the child’s culture 
and its requirements, rather than per- 
formance of any specific type of mental 
manipulation. For example, one question 
(MA 314) asks, “What must you do when 
you are hungry?” The answer must indicate 
some understanding of the problem of 
getting food in our society: “My mommy 
cook,” or “We buy bread.” At MA 8 this 
statement is presented: “ About two o'clock 
one afternoon a number of boys and girls, 
dressed in their best clothes, rang the bell 
at Alice’s house. Alice opened the door. 
What was happening?” At MA 11 the child 
should be able to give two reasons why 
there should be plenty of railroads in the 
United States. Such test items involve 
perception, memory, abstraction, formation 
of schemata in some instances, but essen- 
tially they can be understood as tests 
of the extent to which the child has been 
alert to and profited by exposure to his 
culture. 

Adaptive value. A way to pull together 
these various observations on the specific 
kinds of functions we include in our intelli- 
gence tests is this: intelligence is an attri- 


bute of the adaptive process: the efficiency 
of dynamic homeostasis. 

From the very beginning of this volume, 
we have stressed that psychology is the 
science of adaptive human behavior. Physi- 
ological needs reflect demands for certain 
environmental goal objects, such as food 
and water. These dynamic states are 
mediated through the autonomic nervous 
system. But attaining the goal—finding 
the way past the barrier, resolving the 
difficulty, eliminating the obstacle—must 
be mediated through the central nervous 
system. The individual must perceive the 
problem, recall past experiences with 
similar situations, choose between possible 
courses of action. The ability to manipulate 
symbols, as opposed to real objects, has 
great survival value here. Overt trial-and- 
error learning is not adaptive if the first 
error means being eaten by a saber-toothed 
tiger. Mental trial and error is incaleulably 
more suitable. And it should not be neces- 
sary to stress the biologically adaptive 
value of accurate generalization and dif- 
ferentiation, The individual must perceive 
details accurately and reach a correct 
interpretation of the object as goal satisfy- 
ing or threatening. Correct differentiation 
of poisonous from nonpoisonous foods is a 
case in point. 

Intelligence, then, is a judgment which 
we pass upon the level of homeostatic 
functioning of the organism. The child 
cannot show efficient adaptation unless he 
matures at a rate at least normal for his 
age, in the functions of perception, abstrac- 
tion, visualization, practical judgment, and 
number manipulation. To some extent a 
child can be good at one of these and poor 
at others; but our correlations show that 
superiority on one such test generally goes 
with superiority on others. So we come back 
to the thought that intelligence does repre- 
sent a kind of “general goodness” of the 
organism in dealing with symbolically 
represented situations. 
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The Organization of Intelligence 


It would be theoretically possible, of course, 
for each of these various functions to be 
entirely unrelated to one another. This is in 
fact true of many human abilities. The 
ability to run the 100-yard dash seems to 
correlate zero with ability in mathematics. 
A person who is superior in one may be 
high, low, or average in the other. The 
specific functions which have been grouped 
into the Stanford-Binet scale and similar 
tests of intelligence, however, do not vary 
independently of one another. Each of them 
correlates positively with the others, and 
in most cases these correlations are high. 
That means that human beings differ with 
regard to some generalized characteristic 
which corresponds to ability to manipulate 
symbols. 

It was Professor Spearman of the Uni- 
versity of London who first called attention 
to the significance of these positive correla- 
tions among intellectual tasks. He proposed 
a two-factor theory of intelligence, which 
is still widely espoused in Europe and to 
some extent in America, although the 
multifactor theory (see below) has more 
support here. Spearman suggested that 
there is a “hypothetical general and purely 
quantitative factor underlying all cognitive 
performances of any kind” for which he 
offered the simple, unambiguous label, g. 
He held that people differ as to g, just as 
they differ with regard to height and 
weight. A tall man necessarily has longer 
arms, legs, fingers, etc., than his short 
cousin. We relate these specifie measures 
to his general quality of height. In the same 
way, Spearman said, we get specific meas- 
ures of perception, abstraction, and judg- 
ment; from them we can infer g, or general 
intelligence. 

Operationally, g refers to all-around 
mental performance. Some people are 
inferior at all kinds of thinking assignments 
(although they may do quite well on motor 
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skills). Such individuals are said to be low 
in g. At the other end of the scale is the 
person who shows rapid learning and deft 
use of all kinds of symbolie materials; we 
would say that he is high on g as defined. 

Now it is obvious that no person is 
absolutely uniform in his mental per- 
formances. Some people who are very good 
at natural science are poor in social science, 
and some who excel in mathematics are 
poor in language. Thus the theory proposes 
a second factor, or s, a specific factor for 
each task. Then performance in any given 
situation would be predicted by this 
formula: 


P=g+8 


However, this way of writing the formula 
implies that g and s participate equally in 
determining success. Actually, they vary 
in different activities. Vocabulary is very 
closely related to g; so performance on 
vocabulary tests ought to be written 


P,=G+s 


whereas performance on a test of esthetic 
judgment may depend mostly on art train- 
ing and some special ability; hence we 
would write 


P.=g+8 


The exact nature of g is unknown. It 
might be a matter of the number of func- 
tioning nerve cells in the cortex of the 
cerebrum. At one time it was believed to be 
dependent on differences in speed of nerve 
conduction. Its physiological correlate is 
not known. 

The nature of s can, of course, be various. 
For a numerical test, s may be a function 
of early pleasant experiences with numbers, 
or drill in counting at a tender age. For 
an art test, it may involve sensory acuity, 
emotional experience with art objects, 
training, ete. We do not, therefore, attempt 
to define s unless we are doing an intensive 

analysis of some special ability. 


Thurstone's multifactor theory. No one 
questions the fact that persons superior 
on one "intelligence" test are generally 
superior on others. Whether we should 
interpret this as evidence for a basic general 
intelligenee, or g, is more debatable. Dr. 
L. L. Thurstone has argued that g can be 
broken up into a cluster of related abilities, 
which he calls the primary mental abilities. 
Because the method of factor analysis is 
basic to his proof that such abilities exist, 
he refers to his theory as a multifactor 
theory of mental organization. 

Factor analysis is a technique rather too 
complex to be treated in an introductory 
text. Let us just say that it is a mathe- 
matical device for isolating, from a mass of 
observed facts, the smallest number of 
variables which can adequately account 
for the observations. For example, Thur- 
stone once measured hundreds of boxes, as 


to their volume, diagonal distance, cross- 
sectional area, and so on. All these meas- 
ures, when intercorrelated and factored, 


reduced to three measures: length, width, 
and depth. Now no one was surprised by 
this finding; but if factor analysis can 
uncover known basic dimensions, perhaps 
it can also find fundamental variables in 
cases where we do not know the answer 
ahead of time. For instance, what factors 
determine performance as a concert pian- 
ist? We know that finger dexterity, audi- 
tory sensitivity, and motor rhythm are 
important. But there may be many other 
variables, and perhaps they can all be 
reduced to a simple set of factors. Thur- 
Stone set out to determine the basic 
dimensions along which intellectual per- 
formances differ. 

In the Thurstone study, a wide variety 
of tests, calling for almost every kind of 
performance we could describe as intelli- 
gent, was administered to a large popula- 
tion of high-school and college students. As 
Spearman had predicted, all the correla- 
tions were positive. It was, however, 
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ANCIENT a. Dry B Long 


same as ANCIENT. 


A B 


been marked. 


NUMBER 


^ B 
At the right are two columns 16 42 
of numbers which have been 38 61 
added. Add the numbers for 45 83 
yourself to see if the answers = y 
are correct. 99 176 


The a answer is Right, so an X has been marked 
in [R] on the Answer Pad. 


The s answer is Wrong, so an X has been marked 
in ‘on the Answer Pad. 


VERBAL MEANING 


The first word in the following line is ANCIENT. Mark an Xin the 
A, B, C, or D box of the word that means the same as ANSENT 


You should have marked an X in [D]. because Old means the 


SPACE 


Some of the figures in the next row are like the first figure. Some are made backward. 


Figures C, £, andF are LIKE the first figure. X’s have been marked in[C], 
on the Answer Pad. Notice that ALL the figures which are LIKE the first figure have 


REASONING 


Now study the series of letters below Decide what the NEXT letter should 
be. Mark an X in the box of the NEXT letter in this series. 


The series goes like this:ca da ed fa. You should have marked [9] 


c Happy 


[E] and [F] 


cadaeata 


WORD FLUENCY 


Look at the words in the list below Each word 
begins with 


PAA 
linn 


arpi E 
apad 


FIG. 12:4. Thurstone primary-ability items. These are demonstration items from the 
Thurstone "primary mental ability" test. The five subtests correspond to five factors iso- 
lated by statistical analysis of about 60 standard intelligence tests. (From SRA Primary 
Mental Ability Test, by L. L. Thurstone and T. G. Thurstone. By permission of Science 


Research Associates.) 


possible to show that some tests grouped 
themselves together in clusters, seemingly 
having something in common. The correla- 
tions within the cluster were higher than 
with tests not in the cluster. Thurstone 
suggested that each group of tests was 
tapping some primary mental ability. He 
eventually identified seven such abilities: 
verbal comprehension, word fluency, ability 
to handle spatial relations, number ability, 
memorizing, reasoning, and perceptual 
ability. The following sample items (Fig. 


12/4) will give a clearer idea of what is 
eant by each term. 

There is some reason to believe that 
Spearman’s g is a more accurate description 
of mental organization in young children, 
and that the Thurstone multifactor descrip- 
tion is more correct for adults. It would not 
be surprising if the intelligence of the young 
child were relatively undifferentiated; that 
is, he would do either well or poorly on 
almost any kind of task presented to him. 
But as he grows, he acquires experience in 
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manipulating some symbols and has little 
contact (or success) with others. Some of 
us develop visual skills and judgment of 
spatial relations, others succeed in arith- 
metic and come to enjoy number work, 
others are clever with words, and so on. For 
whatever reason, it may well be that at 
sixteen, or eighteen, or twenty, the g con- 
cept is no longer appropriate; the general 
ability has now been channeled in a special- 
ized pattern and is no longer equally 
available for all intellectual tasks. It also 
appears that we have to think of this 
specialization as permanent; the evidence 
suggests that this process cannot be re- 
versed once it has occurred. Once a young 
man has become focused on such tasks as 
are identified above for abilities such as 
P, R, N, or S, it seems that he cannot go 
back and develop equal competence on V 
or W. 

This means that, for practical purposes 
such as educational guidance, the Thur- 
stone tests are quite useful. In early years, 
the Stanford-Binet gives us an IQ which 
is an estimate of g. From it we can predict 
the probability that this child will pass 
college entrance examinations, will drop 
out of high school early, and so on. But at 
the adolescent or adult level we may want 


ie coe 


le) 

FIG. 12:5. Wechsler-Bellevue performance item. The 
Wechsler-Bellevue test of adult intelligence is equally 
divided between verbal and performance items, 
giving two measures of IQ. The subject is merely told, 
"If these pieces are put together correctly, they will 
form something. Go ahead and put them together 
just as quickly as you can." Scoring is for time and 
accuracy. (Reprinted by permission of Dr. David 
Wechsler.) 


to advise him on such questions as: shop 
work or commercial course? engineering, 
law, or medicine? For these questions, an 
estimate of g is not enough. The Thurstone 
primary factors tell us in what specialized 
area our client has most potentiality. For 
this reason his tests are now widely used 
in counseling with young people. 

On the question of theory, the following 


generalization seems best to fit the facts: 
Spearman’s g is a general ability to make 
symbolic discriminations and to manipulate 


symbols in pursuit of goals. But there are 
many kinds of symbols in our complex 
civilization; by virtue of heredity or un- 
identified experiences, some people become 
more able at handling the verbal, others the 
numerical, others the spatial symbols. In 
the early years, or for gross predictions 
about the person, an estimate of g is enough; 
for more precise judgment we may want the 
scores on Thurstone’s measures of V, N, 
S, and other “primary abilities." 


Other Important Tests 


Space obviously does not permit us to 
describe all the major tests which have been 
developed for the measurement of intelli- 
gence. We have given the Stanford-Binet 
in detail because it illustrates the basic 
theory of MA and IQ so well. The sample 
items in the preceding section on the 
Thurstone primary-ability theory will serve 
adequately to illustrate a totally different 
type of approach: one in which we ignore 
age entirely, and simply ask: how many of 
these problems can you solve? This ap- 
proach is characteristic of pencil-and-paper 
group tests, used by the thousands for 
vocational guidance, student sectioning, 
college entrance, employment, and so on. 
Another test so widely used as to merit 
brief mention here is the Wechsler-Bellevue 
Scale of Adult Intelligence. This test, like 
the Binet, combines both verbal and non- 
verbal items, and the author even advises 
computation of verbal and performance 
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National median 


Under $20 week 
$20 — 39 week 
over #40 week 
Roosevelt 
Willkie 
Non-voting 
21-29 
30-39 
40-49 
50-59 
60 plus 


EE 1941 Income 
FIG. 12:6. Data on American national intelligence. The national median score of 
11.08 on this vocabulary test is equivalent to an MA of about 16 years, 4 months. 
The score of 8.41 is about MA 14. (Data from Thorndike and Gallup, 1944.) 


IQ's separately. This is useful with young 
children, as well as adults, particularly 
in cases of speech handicap and other 
problems. The Stanford-Binet, however, 
makes no provision for two measures of 
IQ; hence child psychologists customarily 
supplement the Binet with one or more 
nonverbal tests (see below). 

The Bellevue test includes items of 
general information (e.g., what is a ther- 
mometer?), general comprehension, arith- 
metical reasoning, repetition of digits 
forward and backward, and defining simi- 
larities. The performance items are: picture 
completion, arranging pictures to tell a 
story, assembling parts to form an object 
(see Fig. 12:5), making designs with blocks, 
and code substitution. Unlike the Binet, 
Wechsler’s scale is standardized on a 
population ranging all the way up to sixty 
years of age. At the lower ages, IQ's based 
on his test agree well with those based on 
the Binet; extensive studies of the Binet at 
advanced ages are not available. Because 
of the tremendous increase in psychological 
work with adults, as in guidance, counsel- 
ing, and psychotherapy, the Wechsler- 
Bellevue fills a major need in applied 
psychology. 

Vocabulary tests. Because of the heavy 
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saturation of most general intelligence tests 
with the verbal factor, it is feasible to get a 
quiek and fairly accurate estimate of the 
IQ by a vocabulary test alone. Thus, in 
both the Binet and the Wechsler scales, an 
IQ computed from a vocabulary score is 
commonly used when time for more thor- 
ough testing is not available. 

Population surveys. This use of vocabu- 
lary tests has also suggested the possibility 
of doing a survey of the whole American 
population. In 1942 the Gallup opinion 
polling organization administered a 20-word 
vocabulary test to a scientifically selected 
sample of the voting population and came 
out with the conclusion that the average 
MA of our American adults was about 16 
years, 4 months. (This is considerably 
better than the estimate based on draftees 
in World War I, which had been about 14 
years.) Figure 12:6 gives some of the 
interesting comparisons among groups re- 
ported for this national survey. 

Vocabulary-comprehension tests. The use 
of vocabulary tests to estimate general 
intelligence gives rise to another important 
problem. What can we do about getting a 
fair vocabulary score for children with 
speech defects, persons of limited educa- 
tion, bilinguals, and others who may be 
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FIG. 12:7. Vocabulary-comprehension test. (Courtesy of Dr. R. B. 
Ammons.) The examiner pronounces a word, and the subject points to the 
Picture which illustrates that word. The words for this plate, with their 
estimated mental-age values, are: 


pie (1.7) transparent (13.3) 
window (1.7) rectangular (14.7) 
seed (6.5) sector (16.0) 

sill (6.7) 


handicapped in giving straightforward defi- 
nitions of words? A rather ingenious solu- 
tion has been developed by Ammons 
(1950). His scale for word comprehension 
consists of a series of 16 plates, each show- 
ing four pen-and-ink sketches. (One group 
is reproduced in Fig. 12:7.) The examiner 
reads a word and asks the child to point 
to the picture illustrating the word. Thus 
it is possible to get a relatively pure meas- 
ure of comprehension, without any con- 
fusion due to handicaps in expression. 
Handicapped persons are likely to score 
substantially higher on this type of test 
than on the Binet or the usual group tests; 
normal children, on the other hand, make 
scores agreeing closely with Binet IQ's. 
Nonverbal tests. The heavy weighting 
placed upon verbal aptitude would also 


illumination (16.0) 
culinary (17.2) 
egress (A6.3) 


lead us to expect that devising good non- 
verbal tests of g will be difficult, Neverthe- 
less, such tests have long been used, and 
some of them have proved consistently 
valuable, especially in work with children. 
In some cases a child will refuse to co- 
operate on a language test, answering 
questions, repeating numbers, and naming 
pictures; but he can be enticed into “ play- 
ing a game” with jig-saw puzzles, colored 
blocks, and bits of string. Form boards 
usually present geometrical figures cut out 
of the board; blocks suitably shaped to 
fill the holes may be presented and the 
child must perceive the proper place and 
insert them. In more complex forms, the 
blocks have been cut into pieces which must 
be assembled to fill the hole properly (Fig. 
12:8). Picture form boards have pictures 
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FIG. 12:8. A widely used performance scale. The Pintner-Paterson performance 
test includes picture form boards (parts of the picture are cut out and must be 
replaced by the child), geometric form boards, object assembly, and other items, 
(Courtesy of C. H. Stoelting Co., Chicago.) 


from which parts have been cut out, as in a 
simple jig-saw puzzle. 

The Porteus maze tests have been widely 
employed as a nonverbal test of mental 
ability. The task requires looking ahead 
to see a clear path in a rather confusing 
field (Fig. 12:3); as such, Porteus believes 
that it is a measure of planfulness and 
foresight. IQ’s based on the test generally 
agree moderately well with the Binet; 
where the Porteus IQ is considerably lower, 
it is not uncommon to find a personality 
problem blocking the child from adequate 
use of his general intelligence. If the 
Porteus IQ is higher, a verbal handi- 
cap (deafness, speech trouble) is often 
uncovered. 

Group tests. As can readily be inferred 
from an examination of the sample items 
shown, the Stanford-Binet, Wechsler-Belle- 
vue, form board, and Porteus maze tests 
must be given individually. Such a pro- 
cedure is necessary and valuable when the 
results will be used for a careful study of a 


particular individual. The amount of time 
required is obviously too great for such 
individual tests to be used in the armed 
services, in college entrance examinations, 
in public-school testing programs, or in 
many employment situations. To get a 
rough indication of the person’s ability, in 
these mass testing programs, we resort to 
group tests, where large numbers of people 
can be tested simultaneously. 

The Thurstone primary-ability tests 
(Fig. 12:4) are excellent illustrations of 
group tests. Somewhat similar to them are 
the Army General Classification Test 
(AGCT) and the Navy GCT. The Ameri- 
can Council on Education publishes a 
Scholastic Aptitude Test which is widely 
used as part of college entrance require- 
ments, employing somewhat similar items. 
For obvious reasons, sample items from the 
armed services tests and college entrance 
tests are not reproduced in textbooks. IQ 
equivalents to different AGCT scores can 
be read from Fig. 12:9, or the AGCT and 
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Standard scores 40 50 60 70 80 


90 100 mo 120 130 MO 150 i60 


IQ Equivalent 46 55 64 73 82 9 100 109 118 127 136 145 154 
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FIG. 12:9. Distribution of AGCT scores. This curve shows the distribution of several 
million soldiers on the Army General Classification Test, The figures along the curve show 
the percentage of men falling in a given bracket; thus 15 per cent of the men scored 
between 80 and 90. IQ equivalents are given below the AGCT standard scores, and the 
rough Army grades are at the bottom of the figure. (Data from Bingham, 1946, and 


official sources.) 


NGCT scores can be converted into IQ’s as 

follows: 

(AGCT score minus 100) (times 0.9) plus 100 IQ 

(NGCT score minus 50)(times 1.8) plus 100 
- IQ 


Most group tests, using pencil-and-paper 
procedures, necessarily are influenced some- 
what by education. Where they are used, as 
in eollege entrance, with persons of equal 
educational background, this is no prob- 
lem. In the armed services, it was obvious 
that educational differences handicapped 
some men, although it was surprising to see 
how well some recruits of very limited 
schooling did on the tests. 


The Growth of Intelligence 


The mental-age placement of different 
kinds of tasks on the Stanford-Binet scale 
gives us some information on the growth of 
intelligence. We can visualize the kinds of 
performances indicative of average mental 
ability at each age, and when a younger 
child reaches these levels, we are aware 
that he is growing more rapidly than we 
would expect. Any IQ above 100 tends to 
indicate above-normal speed of develop- 
ment; an IQ less than 100 suggests some 


slowness of mental maturation. But there 
are numerous other questions that should 
be considered. When does intelligence 
begin? When does it stop growing? Does 
it grow at a uniform rate? These and many 
other problems have been objecti of 
psychological research. In this boo: we 
can pick only the high lights of such 
investigations. 

</ Does the newborn infant have an IG? 
Since we have defined intelligence as a 
function, an aspect of the way in which the 
individual deals with his environment, we 
have difficulty in conceiving of the newborn 
as having any intelligence. The basic 
potentialities are there, but until the infant 
has some experiences, he cannot behave 
intelligently. 

Baby tests have been standardized in 
much the same way as the mental-age 
scale of the Stanford-Binet. The normal 
ability of infants to follow a shiny moving 
object with the eyes, to brush away a 
stimulating object, to sit alone, to pick 
up a small cube, etc., can be determined for 
average babies at one month, two months, 
three months, and so on. Doctor Arnold 
Gesell and his students have published 
extensive tabulations showing just what 
kinds of motor performance can be ex- 


pected at defined chronological ages. In 
general, these acts do not seem a function 
of intelligence; at least, most of them do not 
predict the child's IQ at a later age." It is 
only when we begin to get some reactions 
to language that we begin to get tests which 
correlate well with later IQ. This seems 
plausible when we recall how outstanding 
the verbal factor was in the composition 
of intelligence. 

Despite these difficulties in relating later 
performance to infant intelligence, psy- 
chologists have continued to speculate 
about the infant and his mental capacity. 
An especially interesting question has been, 
what is the zero point of intellectual 
development? The child might score zero 
on IQ tests until he was two years old, 
simply because the tests are not suited to 
his developmental level. Can we get any 
hunch on the true starting point for the 
growth curve of intelligence? 

Thurstone (1928) tackled this problem 
mathematically. He devised methods of 
statistical analysis of intelligence test 
scores for later childhood such that he got 
absolute mathematical units of scores (in- 
stead of years of mental age, which is not a 
mathematically defensible unit). Then he 
plotted the growth curve of intelligence 
from 6 years back to 2 years, and found 
it to resemble a straight line. By projecting 
it still farther back, he found that it inter- 
sected the base line (zero level) at about 
3 months prior to birth, or 6 months after 
conception (Fig. 12:10). It is interesting 
to note that this is about the time at which 
the infant first makes movements which 


1 Escalona (1950) has pointed out that the 
conditions of testing are especially important for 
infants. If these environmental circumstances 
are such that the baby does not cooperate fully 
with the examiner, a drastic interference with 
efficiency may result. Even if only one or two test 
items are failed as a consequence of this dis- 
turbance, the IQ may be sizably in error; the 
infant does not have a wide enough repertoire 
of responses that we can neglect chance successes 
or failures as we ean with older children. 
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FIG. 12:10. Estimating the absolute zero of intelli- 
gence. This is a statistical attempt to estimate when 
intelligence actually begins to develop. Obviously 
the child at birth has some mental ability, but it cannot 
be tested by our present methods with any accuracy, 
Thurstone therefore took the data on older children 
(18 to 78 months), scaled the results, and plotted the 
curve (solid line). He then assumed that this curve had 
been continuing at the same rate, and projected it 
backward (dotted line). This gives an absolute zero at 
about minus three months, that is, three months before 
birth or six months after conception. Studies of the 
central nervous system suggest that this is a rather 
reasonable date for the beginning of the total 
organismic functions which we later call intelligence. 
(Modified from Thurstone, 1928.) 


can be noticed by the mother; presumably, 
therefore, the age at which the central 
nervous system matures to the point of 
setting off muscular responses. 

If Thurstone’s reasoning is sound, we 
should have to conclude that the neonate 
is intelligent; that intellectual growth has 
been going on for about 3 months. This 
growth, however, has not reached the point 
such that it can be measured with the crude 
devices now at our disposal. With more 
refined testing techniques, it may some 
day be possible to ascertain the IQ of the 
newborn before he leaves the maternity 
hospital. But as yet, this cannot be done. 

The progress of intellectual growth. 
Thurstone’s growth curve shows that in- 
tellectual development is a more or less 
continuous process as far as a theoretical 


440 COGNITION 


23 4 6 6 7 I8 
Age 

FIG. 12:11. Individual-mental-growth curves. These 
are the growth curves for five boys who were first 
tested at the age of eight or nine years and annually 
thereafter until seventeen or eighteen. While each 
shows some irregularity, there is no crossing of the 
curves; an inferior boy does not become superior, or 
vice versa. The tendency is for relative differences to 
persist throughout life. Obviously, in a larger group 
there would be exceptions to this. (From Freeman and 
Flory, 1937.) 
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average child is concerned. We should 
expect this, because the concept of mental 
age assumes that mental growth parallels 
physieal maturation up to the adolescent 
level. It is assumed that there will be a 
steady progression from MA 5 to 6 to 7, 
and so on. Thus, as noted earlier, the 
average IQ of a group of children will 
always be about 100. 

How does this work out for specific in- 
dividuals? We could have a function which 
gave a smooth line of progression for 
groups, but specific children might be 
growing faster at one time and more slowly 
at another. Or it might be that some chil- 
dren seem very bright (develop faster) in 


early years, but stop growing, while others 
seem retarded in the first few years, only 
to come from behind at a later date. Some 
well-meaning physicians, for example, have 
been known to encourage the parents of 
dull children by suggesting that the child 
will eventually catch up with his fellows. 
What are the facts in the case? 

The evidence seems pretty clear that, 
although there are numerous exceptions, 
children tend to remain in their relative 
IQ position from age five to age sixteen 
(after which time we stop using the IQ as a 
measure of intellectual status). For exam- 
ple, Fig. 12:11 shows the mental growth 
curves for five boys who were retested 
annually between the ages of eight and 
seventeen. While there are variations in 
the rate of growth, each tends to keep his 
own speed fairly uniform through th: 10- 
year period. 

Individual-growth curves are subjec to 
chance fluctuations due to illness, school 
conditions, and so on. What would happen 
if we compared the growth of bright, 
average, and dull children when they are 
grouped together? Figure 12:12 indicates 
that each group keeps its relative position 
throughout a 10-year study. The only 
interesting feature of this figure is the 
tapering off for the bright group at about 
seventeen years. Two reasons may explain 
this: (1) many tests have a maximum 
score which bright children at this age 
begin to approach; hence they may not 
have had “room to grow” on the test used; 
and (2) the very brightest children gradu- 
ated from high school before age seventeen 
and hence were not included in the last 
testing. The conclusion seems to be that 
bright children are not only ahead of, but 
also grow faster than, dull children through- 
out most of these years. There is no indica- 
tion that the duller child will “catch up” 
with his more fortunate playmate. 

Another approach shows that we must, 
in any sizable group, expect substantial 


changes in IQ for some children. Cattell 
(1937) found that, of 1,300 children she 
studied, 10 per cent gained as much as 10 
or more IQ points, while another 10 per 
cent lost 10 or more points at retest. Thus 
we cannot expect all children to maintain 
a constant IQ. 

Furthermore, it is true that an occasional 
child will start off slowly and later improve 
in rate. Lowell (1941) mentions a boy who 
on successive tests earned IQ's of 82, 98, 
111, and 132. This often happens if a mild 
birth injury, emotional problem, nutri- 
tional handicap, thyroid deficiency, or 
other temporary source of retardation is 
involved. At the very least, we certainly 
would take the position that every child 
should have the benefit of the best training 
he can get; no human being should be 
relegated to the scrap heap simply because 
an early intelligence test indicates him to 
be handicapped. As we shall show in later 
pages, a superior educational environment 
can improve the effective intelligence, if 
not abstract ability. Thus we do not want 
to seem defeatist about the possibility of 
helping the slow child. 

hen does mental growth stop? It is 
easy to understand, in an abstract way, 
that people stop growing physically in 
their late teens (except for some lateral 
expansion in middle age) and that mental 
age likewise must be assumed to stop 
growing. Practically, however, there is 
much resistance to accepting this idea. It 
seems offhand to imply that, just as the 
young man is physically superior to his 
middle-aged father, he is likewise capable 
of greater mental feats. 

The confusion here is due to failure to 
distinguish capacity from achievement. The 
young man may have reached a peak in 
terms of potential, but until he has wide 
experience, he cannot use this capacity to 
best advantage. In fairly simple sports, 
such as the 100-yard dash, only young 
contenders set records; but in the complex 
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FIG. 12:12. Group-mental-growth curves. When a 
large number of pupils are grouped together in 
three brackets, and average-growth curves are 
plotted, we get smooth, almost straight lines. The 
irregularities in Fig. 12:11 are ironed out. Again we 
note that the groups stay about the same distance 
apart through the years. (From Freeman and Flory, 
1937, p. 65.) 


games involving experience and judgment 
(golf, baseball), the oldster may achieve 
more despite his slight physical decline. In 
mental tasks this is even more true. If 
mental growth stops at sixteen, as some 
say, this does not mean that a lad of sixteen 
is qualified for the presidency of the United 
States. To use his capacity effectively, he 
needs breadth of experience with people, 
facts and relationships which may not be 
achieved until he is fifty. Thus there is no 
contradiction between the idea of an early 
ceiling on growth, and advanced age re- 
quirements for responsible offices. 

The exact age at which people reach 
their peak in terms of MA is not fixed. It 
used to be said that MA 16 was the maxi- 
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FIG. 12:13. Effect of aging on the IQ. Curve a is for the Otis examination, which is almost purely verbal, 
and curve b is for Army Alpha (Army test from World War I), which includes a few nonverbal items. 
Both show substantial declines in ability from the twenties onward. (From Miles and Miles, 1932, p. 51. 


Jones and Conrad, 1933, p. 241.) 


mum. This does not seem entirely correct; 
in fact, some people probably stop growing 
before others. Trying to determine it for 
the general population is not easy, as the 
following quotation from Terman and 
Merrill shows: 


The correct placement (of this maximum) 
must take into account of the age at which un- 
selected subjects cease to improve in mean score 
(on a test like the Binet). Unfortunately, the 
precise determination of this terminal age is 
complicated by the fact that it is extremely 
difficult to secure truly unselected test-popu- 
lations above the age of fourteen or fifteen. . yas 
For our data, the yearly gain begins to decrease 
after the age of thirteen and by the age of sixteen 
it has become approximately zero. Chrono- 
logical age beyond sixteen has therefore been 
entirely disregarded in computing the I.Q.' 


According to this view, general intelli- 
gence (as indicated by MA) does not 
increase beyond the age of sixteen. This is 


‘Terman and Merrill (1937), pp. 29-30. Re- 
printed by permission of Houghton Mifflin Co, 


not the same as saying that there are no 
mental ages above sixteen. On the Stan- 
ford-Binet one can get an MA as high as 
22 years 10 months. This is attained only 
by persons with IQ’s above 150, as they 
must reach it by the time they are sixteen 
years old. 

Effects of aging. With a population 
rapidly shifting toward a large percentage 
of persons over sixty, the effects of aging 
on intelligence have great practical signif- 
icance today. This problem has proved 
more than a little complicated. In the first 
place, it is hard to find a representative 
sample of people after high-school age. 
Secondly, it is difficult to find items which 
are equally fair, in terms of our criteria 
(page 427), to persons who have specialized 
in different occupational fields. Third, at 
the upper age levels physical deterioration 
may affect test performance even if inner 
intelligence is not lessened. (For example, 
loss of visual acuity may affect test results, 
while the ability to manipulate abstract 
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FIG. 12:14. Effect of aging on specific tasks. When the Army Alpha subtests are 
plotted against age, the results are less gloomy than suggested by Fig. 12:13. Some 
performances (numerical completions, analogies) show a sharp decline with age. 
These are kinds of activities which may encounter negative transfer from long- 
practiced habits. Other tasks (vocabulary opposites, general information) show 
little or no loss up to age 60. Here the repeated use of certain habits may cause 
them to be remembered well and executed efiiciently on the test. (From Jones 


and Conrad, 1933.) 


ideas is unchanged.) Fourth, older people 
are not readily motivated to work hard at a 
test and so may make scores somewhat 
below their capacities. 

Despite these difficulties, numerous in- 
vestigators have tackled the problem. In 
Fig. 12:13 we summarize the results of 
studies using standard intelligence tests, 
covering a variety of functions. Here it will 
be noted that the curves slope steadily 
downward from a peak at twenty, with a 
rapid decline after seventy. That this 
decrease in ability may be exaggerated by 
such data is suggested in Fig. 12:14. When 
we separate out different kinds of tasks, it 
appears that some functions persist with 
little loss until a comparatively late date. 
Others fall off rapidly from the early peak. 
Some of the latter may be those which are 
particularly affected by declining physical 
efficiency, as sensory acuity. But another 


group of items seems to be suffering chiefly 
from the effects of negative transfer. The 
poor performance of older folk on some 
test items may result from the fact that 
these items demand flexibility in breaking 
old habits and establishing new ways of 
grouping associations or looking at situa- 
tions. With each successive decade of 
practicing the old ways, these items may 
become constantly more troublesome. 


The Distribution of Intelligence 


It is common to think of people as being 
divided into sharply different classes, such 
as feeble-minded, normal, and genius. 
Actually, as the student should readily see 
on the basis of the foregoing illustrations 
of mental tests, we do not have any method 
for separating people into types or classes 
of intelligence. What we do is measure them 
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TABLE 12:1. Intelligence Quotients and Mental Ability Classifications (Stanford-Binet and Wechs- 


ler-Bellevue Tests) 
(From Wechsler, 1944) 


Stanford IQ 
Classification Percentage of| Bellevue =a 
Douugsom 19 Age 8-12 | Age 14-18 
| 
Mental defective. .... | 2.2 67-below 70-below 68-below 
Borderline........... | 6.7 | 68-79 | 71-79 69-79 
Dull normal.......... | 16.1 | 79-90 80-91 81-91 
Average...... 50.0 91-110 | 92-115 | 92-115 
High average.......... 16.1 | 111-119 | 116-125 | 116-126 
Superior. 6.7 120-127 | 126-137 127—136 
Very superior....,......... 2.2 128-over 138-over | 137-over 


l 
—————————————————————————ÉÉ 


and then apply descriptive labels for short- 
hand convenience. But it is important to 
recognize the basic measurements and 
ignore, for the most part, the class labels. 
This can be illustrated quickly if we take an 
example from physical measures such as 
height. It would be possible to work out a 
scheme by which men under 5 feet tall 
would be labeled *pygmies," those over 
6 feet 6 inches as “giants.” But all of us 
would still recognize that there is only a 
shade of difference between a man 6 feet 
5 inches and one 6 feet 7 inches, despite the 
difference in classification. 

This is equally true, but easier to forget, 
as regards intelligence. For arbitrary con- 
venience, we speak of children below IQ 70 
as feeble-minded (see Table 12:1). But in 
the everyday realities of the schoolroom 
and the factory, some people with IQ's 
of 66 adapt more successfully than those of 
IQ's of 71. There are even some children 
with IQ's in the high sixties who profit 
from academic school work, if well taught; 
and there are some in the seventies who 
have to be institutionalized. Thus it should 
be emphasized vigorously that the classi- 
fications we employ are merely matters of 
convenience and that the numerical differ- 
ences in IQ may represent very slight 
variations in adaptability, which can be 
canceled by personality and training factors. 


With this caution in mind, let us consider 
the actual distribution of intelligence in the 
population. The figures given here are for 
the United States, but similar data could 
be presented for England, France, Sweden, 
etc. Because the theoretical approach 
throughout the world to this problem is 
very much the same, all the figures look 
quite similar. 

Table 12:1 gives figures based on the 
Wechsler-Bellevue Scale of Adult Intelli- 
gence, and the Stanford-Binet 1937 Scale 
for children. Another way of presenting the 
material is by way of a distribution curve, 
as in Fig. 12:9. It will be noted in both 
instances that people of average intelligence 
predominate. Wechsler sets his scoring 
limits in such a way that the middle 20 
points of his scale (91 to 110) take in 
about 50 per cent of the adult population. 
The Stanford-Binet scale puts 38 per cent 
of children in this middle group, called the 
normal or average level of intelligence. For 
both tests, half the population falls below 
IQ 100 and half above that point; and the 
IQ's taper off in frequency as we depart 
from 100 up or down. Between IQ 81 and 
90 we expect to find about 16 per cent of 
children or adults; between 71 and 80, 
about 8 per cent; and only 2 per cent below 
70. 

It is important to remember two points 


about the distribution curve for intelli- 
gence: (1) The center is arbitrarily set at 
IQ 100, so that in any large sample of 
persons, the average will be around 100. 
Let us not, therefore, be alarmed when 
someone announces that the average IQ is 
only 100. (2) Frequencies decrease rapidly 
as we move away from 100, so that the 
chance of finding a given child with an IQ 
of 70 is only 1 in 50, and for an IQ of 130, 
the same. This, of course, is no more than a 
statistical way of making the obvious 
point that it is unusual to find a person of 
unusually high or low mental ability. 


The Feeble-minded 


Suppose we shorten the focus a little and 
examine more carefully the nature of this 
unfortunate group, the lowest 2 per cent 
of the population, which is referred to as 
mentally defective or feeble-minded. It may 
be encouraging to some to learn that this 
proportion is only 2 per cent, if they have 
read the alarmist statements of those 
eugenicists who foresee the swamping of 
Western civilization by a flood tide of 
mentally deficient children. However, we 
should not underestimate the magnitude of 
the problem either. Two per cent of the 
present American population is roughly 
three million persons. Such a group cer- 
tainly cannot be ignored. 

The definition of feeble-mindedness is 
in fact a social definition. As far as commit- 
ment to a state institution is concerned, 
this definition is usually couched in such 
terms as “unable to handle himself or his 
affairs with ordinary prudence.” Such an 
approach recognizes the practical reality 
that there are some individuals who cannot 
care for themselves and may in fact be 
dangerous to others because of their in- 
ability to exercise good judgment. Toa 
scientific psychologist, on the other hand, 
the practical definition is hopelessly fuzzy. 
How much is “ordinary prudence"? In 
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TABLE 12:2. Customary MA and IQ Equivalents 
for Feeble-minded Groups 


MA range 

at maturity IQ ronge 
Toronto sce S 7-10 years 51-70 
Imbecile......... ees 3-7 26-50 
Idiob- 712. 29e deerit 0-3 0-25 


what kind of environment is the person 
living? A person who is perfectly safe on 
the farm may be a terrific hazard in a nitro- 
glycerin factory. Thus the psychologists 
have preferred to move away from the 
social definition into a mental age or 
intelligence quotient definition of the 
feeble-minded. 

As was shown in Table 12:1, it is cus- 
tomary to define persons below an IQ of 
about 70 as feeble-minded. This means, in 
terms of mental-age development, that the 
individual never progresses beyond the 
level of performance which has been at- 
tained by an average child at the age of 
eleven years. 

It is common to break down the feeble- 
minded category into three subgroups: 
idiots, imbeciles, and morons. Table 12:2 
shows the IQ and MA equivalents which 
psychological custom ascribes to these 
terms. Again, it may be worth while to 
remind the student that there is no signif- 
icance to be attached to the difference 
between an IQ of 48 and an IQ of 52; the 
labels are descriptive and convenient only. 

Idiots. The term idiot is applied to a 
human organism which has failed at 
maturity to achieve abilities equal to the 
normal child of three. Obviously such an 
individual cannot care for himself; he is 
permanently dependent on others in vir- 
tually every respect. He will never learn 
to read, may learn a few or no spoken 
words, may not even be able to be toilet- 
trained. A most extreme form is the ‘‘vege- 
tative” case, which can be described as 
living, but little else. 
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Imbeciles. The next higher category of 
mental defect is labeled imbecile. In such 
cases self-care is usually developed, and 
they may learn to sign their names, to do 
simple work under supervision, and to 
avoid “the common dangers” of life. Many 
become self-supporting and make an ade- 
quate adjustment as long as the environ- 
ment is simple; on a farm they may seem 
only simple and single-minded, rather than 
defective. In the city, especially if they 
have poor family supervision, they are 
likely to get into trouble. The girls become 
prostitutes, the boys tools for more intelli- 
gent criminals. Such undesirable outcomes 
are made more probable by two factors: 
(1) lacking general ability, they have 
trouble getting jobs and thus earning 
money in a socially approved fashion, so 
they are forced into disapproved channels; 
and (2) lacking symbolic grasp of situations, 
they cannot foresee the trouble their actions 
may bring upon them. 

Morons. The most numerous category 
of mental defect is that called moron. 
Children in this group mature to a maxi- 
mum MA of 7 to 10 years (which they 
reach only at 13 to 16 years). They can 
thus profit from some academic work, 
although they will experience many failures 
and thus are likely to stop trying at the 
third- or fourth-grade level. They can 
benefit more extensively from an educa- 
tional program focused around manual 
work, or concrete materials, where their 
symbolic and verbal handicap is less signif- 
icant. In a study of 256 morons in a Con- 
necticut town, Kennedy (1948) found that 
only one completed high school (less than 
10 per cent even entered high school). 

The occupational adjustment of the 
moron, however, may be more encouraging 
than this would suggest. At the time of his 
follow-up, when the average age of his 
group was twenty-four years, Kennedy 
found three-fourths of them to be wholly 
self-supporting, Most of them, naturally, 


go into laboring jobs, but a fair proportion 
develop enough skill to get into the higher 
wage-worker brackets. 

Importance of careful testing. There has 
never been any difficulty, of course, in 
identifying extremes of feeble-mindedness, 
such as the first and second cases cited 
above. Such unfortunate children are so 
clearly retarded by the time they reach 
school age that they can only be helped to 
acquire a few routine skills, under super- 
vision, and care for themselves to some 
extent. They must always live in a pro- 
tected environment. 

It is the borderline group, with 20 to 40 
per cent retardation (IQ's 60 to 80) who 
represent the major problem. They are of 
course more numerous, and potentially 
they can become useful, self-supporting 
citizens. But if treated unwisely they 
become hopeless institutional charges. They 
do not, for example, profit from a college- 
preparatory program. 

Unfortunately, many schoolteachers mis- 
takenly diagnose a variety of other handi- 
caps as feeble-mindedness. A dull child 
with a hearing difficulty, for example, may 
miss what goes on in the classroom, give 
foolish or irrelevant answers to questions 
he misunderstands, and so be labeled as a 
hopeless case. Personality problems, par- 
ticularly those of stubborn and rebellious 
attitudes toward school discipline, may 
cause a similar misclassification. Careful 
testing of such children will often reveal 
that they possess normal (even superior!) 
mental ability, which can be directed into 
useful channels by proper educational 
procedures. 

Conversely, it is important that a truly 
serious mental handicap be recognized 
early, at least to the extent of removing 
excessive pressure from parents and school 
for types of achievement the child cannot 
reach. This may be just as important 
around the average range of intelligence 
as in the lower brackets. Parent or school 


pressure on the child in the IQ 70 to 80 
range will not make him capable of average 
performance; but it may, as a consequence 
of the frustrations imposed, release so much 
aggression that he becomes a serious 
behavior problem. 

The emphasis here is not on accepting 
the verdict of an intelligence test as a final 
diagnosis of the child’s ability. All psy- 
chological measurements are subject to 
error, and no one has yet developed a 
foolproof test of mental capacity. Adults 
would be wise, however, to accept the test 
result as an indication of what can reason- 
ably be expected at this time. It is possible 
by wisely chosen methods to raise the 
effective intelligence of some children by a 
substantial proportion. Until we know more 
about the factors involved in such cases, 
the IQ of a carefully administered Stan- 
ford-Binet is still the best prediction as to 
a given child’s true ability. 


La Gifted 


We avoid here the widely misused term 
genius as applied to children of very high 
IQ. Terman set an unfortunate precedent, 
in his early work Genetic Studies of Genius, 
by arbitrarily defining a genius as anyone 
with an IQ in excess of 140. This was par- 
ticularly painful to later generations of 
psychologists, who occasionally have a 
student walk into the office and casually 
announce, “I am a genius" meaning, in 
fact, ^I have been told that I have an IQ 
over 140." 

It is probable that genius, like feeble- 
mindedness, needs to be referred to a social 
criterion (page 445). To merit this classi- 
fieation, a person probably should possess 
not only superior mental talents, but also a 
drive to create and an unusual flexibility 
in some respect (musical, artistic, idea- 
tional, ete.). In other words, it seems wise 
to consider high intelligence as only one 
aspect of genius. In this sense, children 
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above IQ 140 might be “potential geniuses" 
but only a limited percentage of them will 
achieve such status. 

Children above 180 IQ. When we move 
up into even higher IQ levels, we get amaz- 
ing reports of precocious early develop- 
ment. Dr. Leta Hollingworth spent years 
searching New York City for children with 
IQ's above 180, and located 12. Such 
children ean be expected to occur, in our 
population, about once in à million. Here 
is an excerpt from her description of one 
of the gifted children she discovered: 


He began to articulate words at 10 months, 
and at 14 months could pick out letters on the 
typewriter at command. At 12 months he could 
say the alphabet forward, and at 16 months he 
could say it backward as well. His parents had 
no idea that he could reverse the alphabet until 
one day he announced that he was “tired of 
saying the letters forward” and guessed he 
would “say them backward.” The concepts of 
“forward” and “backward” had thus been 
developed by the age of 16 months. At 12 
months he began spontaneously to classify his 
blocks according to the shape of the letters on 
them, putting Y A M w N together, O P Q G D to- 
gether, and so on. This love of classifying has 
remained one of his outstanding characteristics. 
. . . By the time A was 30 months old he could 
copy all the colored designs possible with his 
kindergarten blocks . . . before the age of 3 
years A objected to stories containing gross 
absurdities. For instance, he rejected the story 
of the gingham dog and the calico cat who 
“ate each other up.” A learned to read for 
himself during the third year of life, and read 
fluently before he entered school." 


This boy, when tested at CA 6 years 6 
months, obtained a Binet MA of 12 years 
2 months and an IQ of 187. A year later 
he was retested and earned an IQ of 191. 
At 8 years 8 months he took Army Alpha 
and made 95 points, equal to an MA of 16 
years or an IQ of 184. 


1 Hollingworth (1942), pp. 72-73. Reprinted 
by permission. 
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TABLE 12:3. Economic Achievement of Terman's 
“Gifted Children’’ 
(Based on Terman and Oden, 1947) 


} 
Men Women 


Mean annual income from 
wages and salaries, general 


population, 1989........... $1,389 | $ 916 
Mean earnings, gifted group, 
UESTRE ENERO DROITS 2,373 1,660 


Later accomplishments of gifted chil- 
dren. These rare cases of IQ above 180 
have not been studied long enough to know 
how they will perform as adults. Terman 
has recently published some follow-up data 
on his group of 1,300 children above IQ 
140, and these are suggestive of the social 
values to be expected from children in the 
upper ranges of intelligence. These children 
were surveyed in 1940 and again in 1946 
(they were first identified in 1922), after 
most of them were well established in adult 
roles. 

On the whole, the results were convincing 
evidence that gifted children make superior 
adults. At age thirty, they were averaging 
an earned income of $200 a month, almost 
twice the national average at that time 
(Table 12:3). The concentration in pro- 
fessional fields was very great. Ninety per 
cent of them went to college, and over 80 
per cent graduated, earning grades and 
honors far above the average. The statistics 
on death, suieide, insanity, and divorce 
rates all indicated that the gifted group 
was superior to the general average of the 
population. 

Value of early recognition. Like the 
feeble-minded or dull child, the superior 
youngster encounters various hazards in 
adjustment. Our schools are geared to the 
IQ 100 child and the adjacent range which 
includes two-thirds of the population. 
Parental expectations, too, are more appro- 
priate for the average youngster. The very 
bright child may encounter resistance when 


he wishes to read rather than play outside, 
and he may be ostracized by his peers 
because his thought processes are so dif- 
ferent from theirs. He often upsets teachers 
by his inquiring mind and perhaps humili- 
ates them by knowing more in a specific 
field than they do. If the teacher has a 
strong need to feel superior, this may 
provoke hostility which handicaps the 
child’s later adaptation to the educational 
system. 

The unrecognized brilliant boy or girl 
may become a maladjusted personality, a 
behavior problem, or an inefficient per- 
former. Emotional maladjustment coupled 
to intellectual superiority is a threat to all 
of us. The gifted child who becomes anti- 
social can do far more damage than an 
aggressive moron. The leaders of Nazi 
Germany were generally of superior men- 
tality (Table 12:4), but their attitudes 
toward the rest of humanity were an essen- 
tial link in the chain of events setting off 
World War II. If we examine their in- 
telligence-test results (based on examina- 
tions at Nuremberg during the war crimes 
trials), we see that most of them were well 
above average in mental ability, even 
though few of them could be called “ gen- 
iuses.” The destructive use to which they 
put these superior talents should make us 
vividly aware of the importance of proper 
educational programs for exceptionally 
gifted children. 


Emotional Difficulties and Test Intelligence 


Some people do very poorly on tests be- 
cause they become anxious, tense, and 
rigid. Sarason (1949) reports on a girl who 
at 16 years of age received a Binet IQ of 
70 and Arthur (performance) IQ of 73, thus 
being in the borderline zone. During a year 
in the institution she learned to do prepara- 
tions of bacterial media, urinanalyses 
(except microscopic), staining of slides, 
blood typing, and keeping laboratory 
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TABLE 12:4. Wechsler-Bellevue Intelligence Quotients of Nazi Leaders 


(From Gilbert, 1947) 


Name IQ Name IQ 
Hjalmar Schacht.............-.- | 143 |Albert Speer........ 9 60005 128 
Seyss-Inquart. . . .| 141 | Alfred Jodl..... VAD Yri 
Herman Goering............--.+- 138 | Alfred Rosenberg... . ..| 127 
Karl Doenitë:si ses. tian nekade 138 | Constantin von Neurath........ | 125 
Franz von Papen 134 | Walther Funk...............-- 124 
Erich Raeder.......... 134 | Wilhelm Frick........ 124 
Dr. Hans Frank....... 130 | Rudolf Hess (estimated). 120 
Hans Fritsche....... 130 | Fritz Sauckel....... 118 
Baldur von Schirach..... .| 130 | Ernst Kaltenbrunner | 113 
Joachim von Ribbentrop.........| 129 | Julius Streicher..........+-+--- 106 
Wilhelm Keitel........... nen | 129 | 


records. Most of these tasks, it is commonly 
assumed, require an IQ above 100. Yet 
she was entirely successful at these jobs. 

Sarason suggests that past learning may 
be the decisive factor in explaining the 
contradiction between her test and job 
performance. 


It may be assumed that her previous experiences 
in (the IQ test) situation were not of a kind to 
arouse feelings of adequacy or self-confidence. 
The nature of the situation—its teacher-pupil, 
question-answer quality—was one in which she 
had experienced failure and one on which un- 
pleasant consequences were based. . . . This 
girl knew that she was being tested by a person 
whose opinions were important to her future. 
Another factor . . . was the inordinate strength 
of her desire to do well at the same time that 
she fearfully anticipated failure." 


In contrast, her job relationship was 
happy, she became emotionally attached 
to her supervisor, and new duties were 
presented so gradually that she never felt 
threatened by failure. 

Further reference to this problem will 
be made in later chapters. At this pomt we 
wish to emphasize that fears, tensions, and 
anxieties about verbal tasks may account 
for a significant number of cases diagnosed 


1 Sarason (1949), pp. 105-106. Reprinted by 
permission of Harper & Brothers. 


as feeble-minded, and some of these will 
perform well in adult life because they are 
less anxious when dealing with concrete 
tasks. Conversely, it is probable that many 
persons of normal test intelligence are job 
failures because they have the misfortune 
to encounter jobs and bosses to which they 
react with tension and disturbance. They 
cannot use their ability because of emo- 
tional blockage. 


Nature and Nurture Again 


Psychology is the science of human be- 
havior, and its immediate aim is the 
understanding of human characteristics. 
But we can never divorce ourselves from 
the practical demands of the world about 
us, and thus we find constantly hovering, 
somewhere on the edge of consciousness, 
the question: what can we do about it? This 
question comes up again as we deal with 
the problem of intelligence. Is the child’s 
intellectual level fixed by heredity? Or is 
it subject to improvement (or damage) 
from environmental influences? 

This matter is of particularly grave im- 
portance in the field of intelligence because 
of the broad social implications. The 
progress, if not the very survival, of civiliza- 
tion depends upon human intelligence. 
Methods which ean lead to an increase in 
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the average intellectual level can poten- 
tially mean the widening of security and 
opportunity for all of us, just as an increase 
in the IQ of a specific man would widen his 
chances of achievement in our society. 

We must therefore ask, How is the in- 
tellectual level of an individual determined? 
Is it definitely fixed by heredity, in the 
way that height, for example, seems to be 
determined and unmodifiable except by 
marked pathological conditions? Or is the 
IQ a function of environment, which can 
be raised by good home and school stimu- 
lation, or depressed by inadequate sur- 
roundings? Would a program for improving 
the environment result in a higher popula- 
tion IQ, or ean such advances be achieved 
only by steps to get more babies from 
intelligent parents, fewer from the duller 
adults? 

As has been noted regarding other psy- 
chological functions, it is futile to ask, 
which determines intelligence, heredity or 
environment? In every case, the IQ is a 
function of both heredity and environment. 
Without heredity there would be no 
organism to be acted upon by external 
stimulation; without environment, the 
organism would die. It is foolish to ascribe 
everything to nature (genes and chromo- 
somes) or to nurture (home, school, ete.). 
Always the two are in interaction. 

It is especially important to remember 
this as we examine some of the evidence 
which has received wide consideration dur- 
ing debates on this question. Many ob- 
servers "view with alarm” the large 
number of children produced by adults of 
low mental ability, and the small families 
from parents who are college graduates. It 
is suggested that this foretells a nation of 
morons in the not too distant future. Is 
this gloomy prediction justified by the 
facts? 

Pedigree studies. The earliest type of 
evidence gathered to evaluate the role of 
heredity used the pedigree method, or the 


study of all persons directly related within a 
given family. Thus Galton (1869) reported 
that geniuses tended to have in their 
families many other eminent persons and 
that undistinguished "average" men had 
very few relatives who achieved eminence. 
Goddard (1914) published a now famous 
study on a family he called the Kallikaks, 
which showed a heavy concentration of 
feeble-minded, dependent, and criminal 
cases in the family of a feeble-minded girl. 
Goddard’s data have been criticized on the 
ground that his data were impressionistic, 
and many of the people reported as sub- 
normal may not have been so. This defect 
seems not to be important, as more recent 
studies, using mental tests, confirm his 
observation. Consider the case of the 
“Hominy” family reported by McPherson 
(1936): 


The father of this family was a laborer, very 
deaf. Accused by wife of having relations with 
daughter. He was said to be alcoholic, The 


mother, 48, admitted to Belchertown in 1932, 
with an IQ of 68. Attempts were made to 
improve her care of the family under the super- 
vision of the S.P.C.C. for eleven years but she 
did not improve. She kept a filthy home, was 
sexually promiseuous, and had incestuous rela- 
tions with son, who may be father of twins born 
in 1930. Her own husband requested her com- 
mitment to this institution following her arrest 
for neglect of home. This family has been known 
to welfare departments for years. Children of 
this family, Louise, Harry, and Ruby, were 
committed in 1930 to the Division of Child 
Guardianship. Louis, age 23, IQ 70, was com- 
mitted to Belehertown State School in 1934. In 
1930, he was in eourt charged with incest with 
mother and sister, charge later changed to 
assault and battery. In eourt in 1933 for abuse 
of a female child, committed to County Jail 
and then to Belchertown. He escaped in 1934. 
Louise, 20, IQ 69. Was committed to Belcher- 
town in 1934. She was in Juvenile Court as 
delinquent child, admitted having relations 
with father and brother. Had been in care of 
Social Service Division of Department of 
Mental Diseases where she was found to be 


childish and incompetent and she was returned 
to aunt who found her unmanageable and re- 
quested her removal. Harry, age 18, IQ 47. 
Sent to this school in 1930. He was suspected 
of imitating incestuous acts he had scen at home. 
Has defective speech. Ruby—no information. 
Earl, 14, IQ 52, speech defect. Admitted to 
State School, in 1931. Margaret, 9 years old, 
in care of Division of Child Guardianship. Said 
to be very backward. Her paternity is denied 
by father of this family. Winifred, age 7, 1Q 63. 
Admitted in 1933. It is suspected that her own 
brother is the father. 


Unquestionably, such a case history as 
this makes gloomy reading. Of the seven 
children mentioned, five have intelligence 
test scores below IQ 70, hence are tech- 
nically feeble-minded. On the other two 
no test information is available, but un- 
favorable descriptions are given by neigh- 
bors. The mother is reported as having an 
IQ of 68; the father, not tested but obvi- 
ously handicapped. Such families represent 
a tremendous social cost in terms of welfare 
loads, jail and institution costs, and poten- 
tial damage to other citizens. 

But does such an investigation—even if 
repeated and confirmed many times over— 
prove that intelligence is determined by 
heredity? Obviously not. We can well ask, 
what would have been the effect upon a 
normal child of living in such a home? 
Clearly, it would not have been such as to 
stimulate awareness of the outside environ- 
ment, in observing similarities and dif- 
ferences, in abstract ideas, in the develop- 
ment of an extensive vocabulary. Yet it is 
exactly such performances which are de- 
manded of the child in the intelligence 
testing situation. 

As will be set forth in a later section, the 
evidence today indicates that, if we take a 
child out of such unfavorable environment 
and place him in a more stimulating situa- 
tion, his test performance improves mate- 


1 McPherson (1936). Reprinted by permission. 
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tially. It is certainly likely that, at the 
same time, his ability to fit into society 
expands rapidly. A boy living with the 
Hominy family is certainly not going to 
develop habits of honesty, dependability, 
and industry, such as most employers 
demand. Thus he will be a vocational as 
well as a test failure. In a different home he 
may acquire, not only the skills called for 
by tests, but also the behavior patterns 
demanded by the larger social order. 

At best we can interpret such family 
studies as proving only the importance 
of an unknown mixture of hereditary and 
environmental factors. This does not lead 
us to ignore their importance in terms of 
social problems, but to search for more 
dependable evidence as to the relative 
significance of heredity and environment 
as regards intelligence. 

Terman's ‘‘gifted’’ group. Mention has 
been made of 1,300 children, identified by 
Terman in 1922 as "gifted" (IQ's above 
140). When they were followed up in 
1946, it was found that they had 1,551 
offspring. The mean IQ of these children 
was 128, as compared with approximately 
155 for the gifted parents. (However, it 
must be noted that the other parent con- 
tributes 50 per cent of hereditary deter- 
minants; and while the gifted tend to marry 
other bright people, the mean IQ of spouses 
was not up to the level of the Terman 
group.) 

Something over 400 of the offspring have 
been tested. The average, as noted above, 
was IQ 128. However, five cases (1.3 per 
cent) fell below IQ 70, hence were tech- 
nieally feeble-minded. Twenty-eight cases 
(7.3 per cent) were below 100; compare this 
with the expected 50 per cent below 100 
(Fig. 12:9). Conversely, 59 (15.4 per cent) 
were above IQ 150; in a random group the 
percentage would be less than one. 

But, when we attempt to generalize from 
these data to the nature-nurture problem, 
we get little assistance. These gifted parents 
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FIG. 12:15. Identical twins show Physical and mental similarities. A pair of 


identical twins at 115 years and 11 years of age. The similarities cannot be 
attributed exclusively to heredity, since they also have very similar environmental 


conditions, 


brought to their children not only excellent 
heredity, but also a stimulating, healthful, 
and nourishing environment. The IQ's of 
the children are substantially higher than 
even those of the highest economie status 
(see Table 12:7); hence heredity is clearly 
one factor. But their environment is also 
better than average. 

Note also that 1.3 per cent of the children 
were feeble-minded. All humans carry a 
highly mixed heredity. Even the ablest of 
us carries genes determinative of low men- 


tal status. Selective sterilization can never 
eliminate feeble-mindedness from the 
population. 

We can, of course, make good use of the 
above data as reflecting the need to en- 
courage superior adults to have more 
children, and as far as possible, to dis- 
courage reproduction at the lower levels. 
This social interpretation is not dependent 
upon proof of the decisive role of heredity. 

Twin studies. The trouble with family 
studies in this area is obvious. We cannot 
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TABLE 12:5. Resemblances between Pairs of Identical Twins Reared Together, Fraternal Twins 
Reared Together, and Identical Twins Reared Apart 


(Based on Newman, Freeman, and Holzinger, 1937) 


Traits | Identicals | Fraternals | Identicals 
| unseparated | unseparated | separated 
| | x = - 

Heights sidr E aA | .98 .93 | 97 
Weight...... : | .97 .90 | .89 
Head length.......... A 91 69 | .92 
Binet.IQ 7... towne ee .91 Kn One Oy) 
Educational age............| .96 E: | .51 

.56 37 .58 


Personality....... Epp | 


make accurate inferences as to the roles 
of heredity and environment unless we 
can hold one constant and let the other 
vary. In cases like the Hominy family, 
both heredity’ and environment vary 
simultaneously. 

Nature has provided us with the most 
satisfactory technique for resolving this 
dilemma in the form of twins. Twins usu- 
ally grow up together and are treated in a 
rather uniform manner; their environments 
are about as constant as one can hope for, 
without putting children into cages. If 
twins also had identical heredities, we 
would be back in our dilemma, as we would 
then have constant environment and con- 
stant heredity. But fortunately, some twins 
are identical and some are not. Identical 
twins develop from a single fertilized ovum, 
which somehow splits and gives rise to two 
babies with exactly the same gene patterns. 
They are thus called monozygotic. Fraternal 
twins, on the other hand, result from the 
accidental presence of two egg cells in the 
Fallopian tubes at conception. Each is 
fertilized by a different sperm; they thus 
have the same degree of hereditary simi- 
larity (and difference) as brothers and 
sisters born at different times. Deriving 
from two fertilized ova, they are referred to 
as dizygotic. 

Identical twins are so much alike as to 
confuse even their relatives (Fig. 12:15). 
Often they seem to be mirror images of 


each other; one may have hair which 
whorls to the right, the other to the left, 
and so on. In physical measurements and 
in psychological tests of ability, their 
scores are almost as much alike as those 
of a single person measured on different 
occasions. Fraternal twins, by contrast, are 
likely to differ considerably in both physical 
and psychological characteristics. Table 
12:5 gives correlation coefficients which 
show strikingly’ how much higher is the 
similarity of identical twins. Comparison 
of unseparated identicals with unseparated 
fraternals shows the identical twins to be 
more closely alike in every respect.’ 

A few cases have been discovered of 
identical twins who were separated at an 
early age and reared in quite different 
environments. Here we have the test 
situation of heredity constant, environ- 
ment varying. The correlations shown in 
Table 12:5 suggest that heredity triumphs 
over environment, in that the identicals 
reared apart resemble each other more 
closely than fraternal twins reared together. 

It is worth while to remind the student 
at this point that neither fraternal nor 
identical twins have exactly identical 
environments. By accident, some stimuli 
will affect one and not the other; friends 
and associates can never treat them with 
exact equality. Furthermore, we must 
remember that the effective environment 

18ee also Fig. 15:7, p. 533. 
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FIG. 12:16, Selection of hereditary strains of "bright" and "dull" rats, The 
uppermost graph shows the distribution of maze-lsarning scores for 142 
unselected rats. The fastest learning rats were mated to give a bright strain, the 
slowest being mated to give a dull group. There is little difference in the curves for 
Fi. When, however, the fastest of the bright group were bred, and the dullest 
of the dull group, we begin to get decided differences (F.). By F, the difference is 
clear, and by F; there is virtually no overlap in learning speed for the two strains. 
(From Tryon, Thirty-ninth Yearbook, National Society for Study of Education, 1940, 
l, p. 113, Fig. 4. Reproduced by permission of the Society.) 


(in determination of behavior) is not the 
physical milieu, but the environment as 
perceived. One twin may feel threatened 
or frustrated by stimuli which do not ap- 
pear so to the other. Hence, at best, we can 
only approximate a constant environment 
even for twins, and much less, therefore, 


for siblings (brothers or sisters of different 
ages). 

Animal research. Twin studies, and 
particularly the cases of identical twins 
reared apart, give us a fairly high degree 
of confidence that heredity contributes 
more to IQ differences than does environ- 


ment. The final confirmation of this hy- 
pothesis would demand controlled breeding 
experiments, in which the children of 
superior parents were mated, and in a 
separate group, children of inferior parents 
likewise, with environment constant for 
both groups. After several generations, we 
could expect a family strain of decided 
mental superiority or inferiority to appear, 
if heredity were truly decisive. Such experi- 
ments, of course, are forbidden by our 
social code. 

It is possible, on the other hand, to do 
such research with animals. Tryon (1940) 
had white rats learn a maze. He took males 
and females who learned rapidly (Group 
B) and bred them; also bred were males 
and females who had learned poorly 
(Group D). Their offspring then learned 
the same maze; as can be seen in Fig. 
12:16, there was a slight superiority for 
the bright group. However, Tryon further 
selected those doing best, from Group B, 
and bred them; selected those doing worst, 
among Group D, and bred them. After this 
process had continued for seven genera- 
tions, there was a clean separation of the 
offspring in terms of learning scores; only 
one or two of the dull group learned as fast 
as the poorest animal in the bright group. 

Since all these animals lived in a standard 
laboratory environment, we can say that 
this experiment demonstrates the fact that 
learning speed depends markedly upon 
heredity; the environment remained con- 
stant while heredity varied, and variations 
in learning speed were found. Naturally 
there are many obstacles to a direct transla- 
tion of this study to the human realm; 
nevertheless, it seems to reinforce the twin 
studies in emphasizing the role of heredity 
in human intelligence. 


Studies of Environmental Influence 


Experimental studies directly bearing on 
the role of heredity in human ability can- 
not be performed, because such crucial 
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steps as family inbreeding or the arbitrary 
separation of identical twins are forbidden 
by social taboo. We do have a few acci- 
dental cases of twin separation, but the 
number of cases involved is too small for 
us to be very confident as to the results. 

On the other hand, children are con- 
stantly being shifted from one environment 
to another. The effects of variations in 
the environment can therefore be estimated 
from a number of different bases. Children 
placed in foster homes, children sent to 
nursery school, children given special 
training—such instances provide a wealth 
of material for studying the impact of 
environment on the IQ. 

Foster-home studies. It would be quite 
helpful if children’s IQ’s could be deter- 
mined prior to placement in a foster home 
and then measured again after specified 
intervals of time. This is made difficult by 
the tendency toward early placement for 
adoption and the fact that infant tests do 
not predict later IQ with any precision. 
However, certain facts stand out in all the 
studies of foster children. 

Poor heredity. If heredity were a direct 
determinant of IQ, in the sense that the 
child resembled the parents closely, large 
proportions of foster children would be 
feeble-minded. Skodak (1939) reports on 
a group of 154 babies placed for adoption 
in Iowa. The IQ's of 80 of the mothers were 
known; they averaged 88, significantly 
below average. The children were mostly 
illegitimate; where the father’s occupation 
was known, it was usually very low in the 
economie scale, which suggests low intel- 
lectual level. Thus, at best, we should 
prediet for these children average IQ's 
below 100. 

The facts obtained do not bear out thir 
prediction. When the children were first 
tested, at about two years of age, the 
average IQ was 116, distinctly above aver- 
age; a second testing at four years four 
months of age gave an average IQ of 112, 
still above the average range. (Most of 
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them had been placed in the foster home 
before age six months; so their effective 
environment had been chiefly in the new 
home.) 

These homes were not uniformly superior 
in quality, although there is no question 
that they were more favorable than the 
homes the true parents could have given 
the children. Furthermore, the IQ dropped 
slightly rather than rising, on the second 
test; hence we are not dealing with a 
cumulative effect of learning from a supe- 
rior environment. About all we can con- 
clude with certainty from the Skodak data 
is that, in a good environment, children of 
poor heredity are found to have average or 
superior IQ's; the common belief that “bad 
blood will show” is certainly not confirmed 
by these findings. Only five children, on 
the first test, and seven, on the second, 
scored below 90; about two-thirds of the 
group scored above 110. When we compare 
these figures with the average maternal 
IQ of 88, we see that environment must be 
quite significant. 

Poor true-home environment. The children 
in Skodak’s study were placed in foster 
homes very early in life. What would have 
been the effect of leaving them in an un- 
desirable home environment for some longer 
time interval? An answer is provided by 
data gathered by Speer (1940) on a group 
of 184 children who were declared de- 
pendent by the courts and placed in foster 


TABLE 12:6. Children of Feeble-minded and 
Normal Mothers Placed at Differing Ages 
(From Speer, 1940) 


Years’ Es ed d Children of 
residence in. $ OUS | normal mothers, 
h ) i 
own home medan T. median IQ 
0-2 101 100 
3-5 84 91 
6-8 75 | 91 
9-11 72 92 
12-15 53 81 


homes as a result of death, desertion, or 
incompetence of the true parents. The home 
environments, in these cases, resembled 
that of the “Hominy” family described 
above (page 450). The mothers of 68 
children were feeble-minded and confined 
in state institutions. The other mothers 
were at least ostensibly normal. 

The effect of remaining in this inferior 
environment for varying lengths of time is 
shown in Table 12:6. We are immediately 
struck by the fact that there is no difference 
in the average IQ of children of feeble- 
minded and of normal mothers during the 
first 2 years. Both groups come out just 
at the expected IQ of 100. However, the 
inferior environment begins to take its 
toll after age two (perhaps because lan- 
guage stimulation now becomes important). 
For the group of feeble-minded mothers, the 
decline is continuous and severe; for the 
other group there is no further drop except 
at the oldest age level, which may be a 
statistical accident. 

Tf the inheritance from the mother were 
decisive, we should not get this steady 
decline, but a uniformly low level at all 
ages. It would seem, from Speer’s data, 
that the poor environment provided by 
feeble-minded parents is a cumulative 
retarding factor which ultimately pulls all 
the children down to a dull or defective 
level of mental functioning. 

Institutional environments. If we con- 
sider the types of performances which are 
required by intelligence tests, we can 
readily see the importance of a stimulating 
environment. The child needs to have 
opportunities for perceiving varied situa- 
tions, for having similarities and differences 
pointed out, for learning symbols, espe- 
cially words, relating to varied activities 
and objects. He is much more likely to 
get such stimulation in a home than in an 
institution and is more likely to get it from 
some institutions than from others. 

Crissey (1937) compared children from 
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FIG. 12:17. Change in IQ with nursery-school attendance. For the total group (chart on right), attendance 
beyond 200 days serves to produce a net gain in IQ as compared with the group not attending preschool. 
However, as the left and center charts show, this gain is chiefly confined to the duller group (IQ 50 to 79). 
Such findings suggest that the positive values of preschool attendance may be limited or that the brighter 
children had already passed the point at which they would have benefited by these specific conditions, 
(It is, of course, true that the preschool group of IQ above 80 made a considerable net gain, since their con- 


trols lost 5 to 15 IQ points during the study.) (From Skeels et al., 1938.) 


four Iowa institutions: an orphans’ home, a 
juvenile home, and two schools for the 
feeble-minded. He tested the children at 
the beginning of his work and retested the 
same cases after specified time intervals, 
thus getting the amount of change in 
specific individuals (as most of the foster- 
home studies could not do). He found 
that the children in the feeble-minded 
schools lost more, and continued to lose IQ 
longer, than in the other institutions. He 
interpreted this as evidence that the 
feeble-minded environment was more detri- 
mental to normal mental growth than the 
others. 

Nursery school. If we grant, as the studies 
of Crissey and others seem to indicate, that 
an orphanage is a poor environment for 
child development, we may then ask, how 
can we improve it? What would be the 
effect of adding nursery school, with 
deliberately calculated experiences to stim- 
ulate the children’s growth? Skeels et 
al. (1938) have described such an experi- 


ment. The staff of the Iowa Child Welfare 
Research Station organized a nursery 
school at the Iowa Soldiers Orphans Home. 
The children were carefully divided into 
equal groups, one group receiving the 
nursery-school training, the other continu- 
ing the established orphanage routine. 
Because there was some changing of 
children into and out of the home, and 
because some children seemed to profit 
more than others by the nursery school, 
the data have been broken down in various 
ways. A quick summary of the major 
findings is given in Fig. 12:17, which shows 
the amount of IQ change for different 
groups. It will be noted that among the 
duller children (IQ 50 to 79), all groups 
improved during the experiment, but the 
nursery-school group improved more. For 
the average group (IQ 80 and above), the 
non-nursery-school children steadily lost in 
mental performance, while the nursery 
school group held its own. On the whole, it 
appeared that a year made a difference of 
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TABLE 12:7. Relation of Occupational Status to 
Intelligence of Children and of Adults 
(From Johnson, 1948) 


Average IQ 
T Children | Adults* 
Occupational group (Terman | (Harrell 
and and 
Merrill) | Harrell) 
I, Professional.......... 116 120 
II. Semiprofessional and 
managerial,.......... 112 113 
HI. Clerical, skilled trades, 
retail business. ...... : 107 108 
IV. Rural owners, farmers. 95 94 
V. Semiskilled, minor eler-| 
ical, minor business. . . . 105 104 
VI. Slightly skilled........ 98 96 
VII. Day laborers, rural and 
Ebene, E 96 95 


* Based on incoming selectees, World War II, 
hence no officers and no rejectees. Had these groups 
been included, the spread of scores would have been 
greater and the difference between high and low 
occupational groups substantially larger, 


about 10 IQ points, favoring the nursery 
school. 

Isolated communities. It is possible to 
locate not only specific institutions which 
give poor stimulation to children, but 
whole communities as well. Sherman and 
Key (1982) visited isolated mountain 
villages of the *Dogpatceh" variety in the 
Appalachians. Some of these were so remote 
from what we call “civilization” that they 
were practically vestiges from the Revolu- 
tionary period when these settlements were 
established. 

The investigators found that there was 
a decided tendency for the average IQ of 
children to decline as they got back farther 
into the mountains. Furthermore, this 
tendency is eumulative—it appears more 
sharply in the older children, thus re- 
sembling Speer's data (see above). Thus, 
even though the hereditary stock has not 
deteriorated (as the IQ's of the youngest, 


children are not markedly subnormal), by 
the time they reach maturity these young- 
sters are quite handicapped. In turn, they 
pass this handicap on to their own offspring 
in terms of poor environment. 

Social and economic status. Another 
line of evidence which has some value in 
this connection derives from the study 
of adults and children at different social 
and economic levels of our culture. We 
know, of course, that the individual’s 
ability is one of the factors influencing his 
type of work, earning capacity, and com- 
munity standing. (It is obviously not the 
only factor; educational opportunities, 
family “pull,” and other considerations 
confuse the issue. Generally, however, we 
would expect enough mobility in our society 
that superior persons tend to move up and 
inferior persons downward in the status 
scale.) 

When we study the mental performances 
of persons from different socioeconomic 
groupings, we confirm this expectation. The 
data from selectees in World War II 
(Table 12:7) show that occupational groups 
I and II (professional and managerial) 
include men who are, mostly, above aver- 
age IQ. The unskilled and farm groups tend 
toward below average intelligence. These 
differences would have been materially 
larger had officers and rejectees been 
included, since we know that officers are 
somewhat likely to come from the upper 
economic groups and rejectees from the 
lower. 

On the other hand, the overlap between 
these groups is very great. Some of the 
men in the laboring group have higher 
IQ's than many men in the professional 
category. A convenient way to represent 
this overlap graphically is shown in Fig. 
12:18, where AGCT scores for several 
common occupations have been tallied. 
The black dot shows the average score, the 
gray line the range covering the middle 
50 per cent of men from that occupation. 
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FIG. 12:18. Overlap in occupational intelligence. While it is true that 
there are substantial (and significant) differences in the intellectual level 
of men in different occupations, we must keep in mind the degree of 
overlapping of these distributions. The average lawyer scores above 
the average salesman, but some salesmen are more intelligent than 
many lawyers. In this chart the round dot shows the mean AGCT score 
for men in the defined occupational group, and the middle 50 per cent 
of the group is marked off by the line. Thus 25 per cent score above 
the highest figure shown, and 25 per cent below the lowest; one-fourth 
of the lawyers scored below 118, and one-fourth of the meatcutters 
scored above 117. These data are based on a sample of 83,618 white 
enlisted men. This means that some of the higher scores were lost, as 
officers score, on the average, higher than the ranks, (Based on data 


in Stewart, 1947.) 
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It is immediately apparent that there is 
substantial overlapping at almost every 
job level. 

The general trend for superior occupa- 
tional status to go with higher test per- 
formance holds also for the children. As 
inspection of Table 12:7 shows, when 
children are classified by father’s job 
standing, the groups average out so that 
the ranks are identical with those based on 
the Army data. “Like father, like son” is 


still a pretty dependable psychological 
generalization. 

But let us emphasize, once again, that 
such data prove nothing about the role of 
heredity. They prove only that, with an 
unknown mixture of hereditary and en- 
vironmental influences, children tend to- 
ward the same mean intelligence level as 
their parents. In the light of the series of 
studies on environment just cited, we 
should certainly be as justified in emphasiz- 
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ing the kind of home a man provided for 
his children as in stressing heredity in 
itself. 


Summary on Nature and Nurture 


It is impossible, in a reasonable space, to 
cover all the evidence which has been 
accumulated on this problem. In the fore- 
going pages we have tried to summarize, 
selectively, some of the significant kinds 
of investigations, as well as to give a flavor 
of the field. Many more researches would 
need to be considered if we were to seek 
comprehensive knowledge of the area. 
Instead, let us simply cast a quick glance 
at the conclusions reached by experts on 
this problem. First, what is the relative 
` impact of heredity and environment on the 
IQ? When we consider the wide variations 


TABLE 12:8. Contributions of Heredity and En- 
vironment to Various Characteristics * 
(From Newman, 1940) 


Pan Percent- 
age of 
age of variance 
Characteristic variance duet 
due to du 
heredity d 
Physical characters: 
Standing height........ 81 19 
Weight 52 e e 78 22 
Total finger ridges 90 | 10 
Ability tests: 
Binat MA Lu uy avs i 65 35 
Binetsl@ e uses 68 32 
Educational tests: 
Word meaning... 68 32 
Arithmetic... . 12 88 
Science, . . 34 66 
Personality: 
Woodworth-Mathews . . 30 70 
Motor performance: 
Tapping test—wrist. ... 27 63 
Tapping test—finger. . . 46 54 


——-— ama | TU 

* Based upon correlations of performance by 
50 pairs of identieal twins reared together and 50 
pairs of fraternal twins reared together. 


in IQ of children growing up in the same 
home, under rather similar environments, 
we are led to realize the weight of heredity. 
The studies on identical as compared with 
fraternal twins, and especially of identical 
twins reared apart, point to the importance 
of heredity. Seleetive breeding studies in 
animals confirm the view that relatively 
enormous differences in ability can be a 
function of differences in inheritance. 

On the side of environment we can cite 
the studies of poor home and good foster 
home conditions, the effeets of nursery 
school on IQ of orphans, the study of 
mountain communities, and similar re- 
searches which indieate tha: variations in 
the IQ of a specifie individual are often 
due to environment. Particularly it ap- 
pears that a poor environment at about the 
age of two to four years, when language is 
being aequired, ean be a very severe 
handieap. 

The conclusion was reached by Newman 
(1940) after some complex calculations, 
that variations in IQ were determined 
about 68 per cent (on the average) by 
heredity, 32 per cent by environment 
(Table 12:8). This is another way of saying 
that, when we compare any two children, 
about twice as much of their difference is 
due to heredity as is due to environment. 
There is no evidence to date which would 
justify rejecting that conclusion. But this 
is a statistical, on-the-average statement. 
Under selected circumstances all of the 
difference can be due to environment or to 
heredity. 

Furthermore, as far as any specific child 
is concerned, all the variation in his own 
IQ must be due to environment. His 
heredity never changes. Any rise or fall of 
IQ must be a function of his stimulus 
situation. Thus, as à practical matter, the 
environment looms very large. We have 
cited studies which show changes of 10 
to 20 IQ points as a result of home condi- 
tions. In terms of everyday living, such 


differences are very significant. A rise from 
1Q 70 to 90 brings the child from borderline 
feeble-mindedness to low normal. It changes 
our prediction of his adult adjustment from 
economically depressed, inferior, to eco- 
nomically average. 

What about the eugenics-euthenies con- 
troversy? Our data clearly show little 
support for the eugenicists. Young children, 
both of whose parents are feeble-minded, 
average well up toward IQ 100. The decline 
in IQ is associated with years-of living in a 
depressed environment. Less drastic meas- 
ures than sterilization can reach this factor. 
The great majority of the feeble-minded 
children today have parents who would 
have tested well within the normal range. 
If all feeble-minded adults were sterilized, 
the reduction in below 70 IQ’s in the next 
generation might run around 10 to 20 per 
cent. While this would be a social gain, it is 
certainly no panacea for our social ills. 
Better homes, better schools, better medical 
care for children, and less economie dis- 
crimination will be a quicker, surer path 
to a mentally abler population. 


Sex Differences 


One possible approach to the question of 
hereditary influences upon intelligence 
might seem to be by way of the study of 
differences between males and females. We 
know that there are various hereditary 
differences between the sexes—not only 
in the sex organs themselves, but in endo- 
crine glands, in size, and in external 
appearance. It might be thought, therefore, 
that differences between boys and girls 
would give us some clues to the role of 
heredity in determining variations. 
Unfortunately, we run into difficulties 
as soon as we attempt to study this ques- 
tion. One of the criteria of a good intelli- 
gence-test item (see page 427) is that it 
shall have been equally available to all the 
persons taking the test. Now we know 
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perfectly well that the sex roles are dif- 
ferent in our society; from early years little 
girls are led toward housework, interest in 
clothes, manipulation of people to achieve 
their goals, and so on. Boys are influenced 
toward manipulation of tools and physical 
objects, outdoor sports, and “manly”’ 
activities. Thus many kinds of problems 
and symbols will not have been objects of 
equal attention for the two sexes. Many 
test constructors (notably Terman and 
Merrill, in the 1937 revision of the Stan- 
ford-Binet) have deliberately thrown out 
test items which showed substantial sex 
differences, because they wished to con- 
struct a scale which could be used without 
alteration for all children. Now it is obvious 
that you cannot in the first instance throw 
out items revealing sex differences, and 
then use the final seale to measure sex 
differences! 

Where data have been collected on 
reasonably representative samples of boys 
and girls, the female of the species has 
usually scored slightly higher. This is 
particularly true at the preschool and 
primary levels, and is widely held to be a 
function of earlier maturation by the girls. 
It is more noticeable with regard to verbal 
than to nonverbal tests. (Whether this has 
any relationship to the alleged verbosity 
of the female is not clear.) By the time 
first-year high-school students are being 
tested, the boys have forged ahead, and 
this lead is held through high school. At 
this point, however, we ruu into a sampling 
problem. Dull boys will drop out of school 
at the eighth grade and go to work. This 
is much less true of girls. Hence the average 
score for boys will rise during the high- 
school period. 

As a result of these two difficulties—the 
cultural influences which make for differ- 
ential interests and practice, and the 
sampling problems after the compulsory 
school age is passed—it is almost impossible 
to reach a defensible conclusion with 
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regard to the inheritance of sex differences 
in intelligence. Certainly there are some 
differences; and, if the early maturation 
hypothesis is accepted to explain the 
primary-test results, this in itself proves 
that heredity is a significant factor. The 
tendency to mature more rapidly, after 
all, must be inherited. But it has not been 
possible to go beyond this and estimate the 
relative force of nature and nurture in 
modifying the IQ for boys and girls. 


Racial Differences in Intelligence 


In the foregoing discussion of heredity and 
environment as factors determining in- 
tellectual level, the topic of race was 
deliberately omitted. This was done be- 
cause, to date, no convincing evidence on 
this problem has been obtained. 

It is easy enough, of course, to give tests 
to children of different national origins or 
different racial background. But, when we 
have shown that differences between fami- 
lies are largely environmental in character, 
how much more must this be true of racial 
and national groups? An illustration, ex- 
treme to be true, but none the less sugges- 
tive of the problem, comes from the work 
of Porteus (1937). Porteus was attempting 
to use his pencil mazes as intellectual tests 
with the Australian aborigines, to compare 
them with American and other groups. But 
he found that it was virtually impossible 
to get them to work as individuals, In their 
culture, all problems were solved coopera- 
tively, and it was, to them, obviously stupid 
for a man to work alone on a task when his 
neighbor could help him do it. When the 
psychologist finally got them to work alone, 
it was apparent that the test situation was 
abnormal for them and did not represent 
their usual level of functioning. 

This is true, even if less apparent, for 
subgroups within the American population. 
There is no question, for example, that on 
the average, Negroes make lower scores on 


tests than do whites. About the interpreta- 
tion of this there is a great deal of doubt. 
Beckham (1933) found, for example, that 
Negro children in New York City made 
approximately the same scores on tests 
as white children of the same socioeconomic 
level. Southern-born Negro children, how- 
ever, scored substantially below the white 
norms. This suggests a difference in attitude 
toward speed of work, toward the signif- 
icance of symbols, or toward the test 
situation in itself, which was cultural in 
nature. 

As we noted earlier, there have been 
many efforts to devise *eulture-free" tests 
of mental ability. It is, however, manifestly 
impossible to avoid cultural differences if 
they determine the child’s attitude toward 
the situation of being tested. Among some 
Indian tribes, testers were baffled by the 
fact that boys would not compete with 
each other. The desire not to humiliate 
one’s tribal brother by surpassing him made 
the testing procedure unacceptable. The 
value placed by the culture upon the type 
of activity required (manual, verbal, nu- 
merical, pictorial, etc.) is an unmeasurable 
variable. The rewards and punishments for 
success or failure in such activities will 
weigh heavily in these comparisons. 

These difficulties in testing and in inter- 
pretation offer massive roadblocks to any 
investigator interested in the problem of 
racial differences. At best we can state, 
today, that such differences represent an 
unknown mixture of hereditary and en- 
vironmental influences. When we consider 
the heights of culture which have been 
achieved by examples of each racial group, 
we are inclined to doubt the role of heredity 
and accept the data as evidence of en- 
vironmental, mainly cultural, influences 
upon test functioning! 


1 Some psychologists hold that, while cultural 
factors account for most of the differences in 
intelligence-test performance among the varying 
racial groups, the consistency of results from such 


Health and Intelligence Quotient 


The problem of health is of course, from 
our view, purely environmental in form. 
Nothing can change the child’s heredity, 
once the ovum has been fertilized. His 
functioning, however, can be modified by 
his physical health; necessarily, then, this 
must be classed as an environmental in- 
fluence even if inside the organism. 

The consensus is that health has sur- 
prisingly little effect on intellectual per- 
formance. Even fairly severe malnutrition 
does not seem to lower the IQ, nor does 
rehabilitation increase it. In their extensive 
study of semistarvation during World War 
II, described on page 57, Keys et al. (1950) 
found that there was some loss on tests 
requiring physical speed and coordination, 
but virtually none on the purely “mental” 
tasks. 

Vitamins, especially B-complex vitamins, 
have been thought to have some signif- 
icance for intelligence because of their 
intimate relationship with the functioning 
of the nervous system. It has been found 
that small supplements of vitamin B do 
bring about slight improvements in some 
types of mental-test data, but they are 
usually not statistically significant. In a 
very careful study, Bernhardt (1948) and 
his coworkers took 36 pairs of identical 


investigations justifies a belief in true inherited 
racial differences in ability, Whether one accepts 
or rejects this view is a matter of faith. The im- 
portance of the cultural factor is demonstrated; 
the alleged residue of innate differences cannot 
be demonstrated. The intricacy of the problem 
can be illustrated by a simple example: Northern 
whites in the United States consistently score 
above Southern whites. Since they are racially 
similar, the result must be culturally determined. 
Can we argue that any differences greater than 
this (e.g, the white-Negro difference) must be 
partly hereditary? The argument is not convincing, 
because Negro culture is not identical with 
Southern white culture. At present, therefore, 
those who cling to a belief in innate race differ- 
ences do so on faith; our techniques are not suffi- 
ciently developed to solve the problem factually. 
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twins and gave one the vitamin and the 
other a sugar pill (identical in appearance). 
Over an 18-week period the vitamin group 
gained slightly in certain mental test 
scores, but the differences were not reliable ; 
the IQ average remained unchanged. 

A similar conclusion seems to hold for 
glutamic acid. This substance is unique in 
that it seems to be the only amino acid 
capable of being metabolized directly by 
nerve cells. Zimmerman and coworkers 
(1947) reported some startling increases in 
IQ when it was given to subnormal chil- 
dren; unfortunately, the cases selected were 
complicated by various factors (e.g., con- 
vulsive seizures), and the controls were not 
good. Later work indicates that some 
children profit by glutamic acid treatments 
and others do not. It may be supposed that 
those who benefit may have had a mild 
deficiency of this substance and that the 
supplemental doses were enough to restore 
them to normal. Those not improved may 
have been getting their normal require- 
ment; an overdose would presumably be of 
no value. 

We have, then, no royal road to intel- 
lectual superiority by way of physiology. 
No one doubts that intelligence is in some 
way dependent upon the cortex of the 
cerebrum. But the nature of this relation- 
ship is shrouded in mystery, and we shall 
only store up disappointments for people 
if we give them hope that vitamins, amino 
acids, hormones, or miracle drugs will 
raise the intelligence level. Our knowledge 
today suggests that only a very few will be 
benefited by these treatments. 


SUMMARY 


'The human being, in search of goals and 
satisfactions, must perceive his environ- 
ment, learn about it, and think about it. 
Previous chapters have dealt with these 
functions as general features of human 


psychology. 
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Some individuals, however, are more 
perceptive than others. Some learn faster; 
some think more effectively. Intelligence 
is the term used to identify the ability to 
perceive, think, and learn. 

Studies of young children indicate that 
intelligence is rather general, showing up 
equally well in tests using words, numbers, 
and pictures; that is, the child tends to be 
superior, average, or inferior on all test 
situations. At later ages, more specializa- 
tion seems the rule. A boy may be superior 
on numbers but only average on verbal and 
spatial material. Thurstone’s primary men- 
tal abilities scales help us to identify 
individuals who are especially good at 
specific kinds of performances. These tests 
can be used to locate causes of trouble and 
to help the person choose an occupation in 
which he can be most efficient. 

Heredity contributes more to individual 
differences in intelligence than does en- 
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vironment. However, there appears to be 
little cause for alarm as to a possible lower- 
ing of the national intelligence as a result, 
of excessive reproduction by parents of low 
mental level. So far, favorable education 
and other influences seem to be raising the 
intellectual average more than this alleged 
hereditary differential is lowering it. 

Differences of intelligence performance 
among “racial” and national groups have 
been ascribed to both heredity and environ- 
ment. At present the evidence favors the 
position that such differences are mainly 
environmental in origin. 

Emotional factors can affect intelligence 
level as measured by tests. Persons suffering 
fear, anger, anxiety, and similar tension 
states are underrated by the usual pro- 
cedure. Many of the increases in IC) attrib- 
uted to better environment may be due 
chiefly to reduction of frustrations and im- 
proved emotional adjustment of the hild. 
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PART THREE 


Personality 


So far we have proceeded with our study of psychology in a purely analyt- 
ical fashion, by dividing man up into parts, or separate functions, for 
detailed study. While this is unavoidable-—it is impossible to study every- 
thing simultaneously—we have inserted occasional reminders to the effect 
that these functions are interacting, not independent. 

We have now reached a point, in our survey of the science of psychology, 
at which we can have a try at putting man back together again. Psychol- 
ogy, as we noted in the very beginning of this volume, is the study of the 
organism as a whole. Dynamics, or wanting, and cognition, or knowing, 
are of course functions of the total individual, but our treatment has 
tended to keep each in isolation. In real life, dynamic and cognitive 
processes are combined into a higher level integration which makes up 
the unique individual as we know him in his daily actions. 

For this integrated person, who has his own distinetive pattern of 
desires and ways of satisfying them, psychologists employ the term per- 
sonality. Thus the study of personality calls for putting together all the 
knowledge presented in the preceding chapters, into an organized pattern. 

Since the human personality is, in many respects, the most complex 
unitary event ever studied by scientists, we make no apologies for the fact 
that the psychology of personality cannot be reduced to a simple formula, 
Even in streamlining it for inclusion in this introductory texthook we 
have found it necessary to omit many important points. We have at- 
tempted to maintain a feeling for the rich variety and uniqueness of 
individuals, while getting down to penetrating general principles. This is, 
while the most complex phase of psychology, also the most fascinating. 
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CHAPTER 13 


Foundations 


Psychology is the study of man’s intel- 
lectual processes and also of his dynamics: 
the study of perceiving, learning, and 
thinking, as well as of desiring, fearing, and 
hating. We opened this introduction to 
psychological science with an analysis of 
man's basie motivations, because these 
give us an insight into the pressures which 
drive man along paths of action. From this 
we turned to a consideration of man's 
cognitive life—how he comprehends his 
environment, learns to deal with it, thinks 
and reasons about it. As the data in the 
last few chapters have amply shown, man 
has some claim to being a rational animal. 
At least part of the time his actions are 
such as to verify the presence of intelligence 
and other special abilities. 

To round out this picture of human 
psyehology, however, we must now return 
to a consideration of dynamics. If there is 
anything clear, as far as man is concerned, 
it is that he is not a reasoning machine. His 
abilities are integrated into a complex 
pattern of loves, fears, ambitions, and 
prejudices which we call his personality. In 
most instances this personality is so con- 
structed that his abilities are used ineffi- 
ciently a great deal of the time; or, to put 
it differently, the irrational elements often 
dominate over the rational aspects of 
behavior. 


By personality we mean the particular, 
unique pattern of traits and attitudes 
characterizing any specific person, Thus 
we are continuing with our study of the 
individual as opposed to general laws of 
behavior. It must be noted, however, that 
all personalities obey certain principles and 
are unique in outcome, not in process. These 
general processes will be the subject matter 
of this chapter. 

Definitions of personality. Let ussharpen 
the focus a bit and clear up the definition 
of personality before going farther. In 
popular speech, personality is often used 
rather loosely and in a variety of meanings. 
Scientific psychology might do better to 
discard the term entirely; as we are trying 
to retain it, we must define it with precision 
while keeping as much as possible of the 
popular significance. 

1. Personality as stimulus. Popular usage 
often identifies the term personality with 
one's impact upon others. “She has a lot 
of personality" equals “she has a pro- 
nounced effect upen people who meet her.” 
Leadership personality means qualities 
which effectively influence the behavior of 
followers. “Sales personality,” “executive 
personality," and similar phrases illustrate 
the same kind of approach. 

We could sum up such uses of the term 
by saying that one common definition of 
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personality is “social stimulus value." In 
what ways does my personality affect 
others? Several psychologists like to employ 
this kind of definition of personality. 

The chief difficulty which appears when 
we consider the scientific use of this defini- 
tion is the following: social stimulus value 
is never the same for two different ob- 
servers. My personality does not affect my 
students as it does my wife, my children, 
or my colleagues. A boy is not seen as the 
same by his teacher, his gang members, his 
girl friend, and his employer. Just which 
one of these various stimulus values shall 
we pick as being his personality? Obvi- 
ously, we are not justified in picking any 
single observer to use as the standard. We 
must say that John’s personality is different 
for each of these people. Then, how can 
we ever define “John’s personality”? This 
approach may be useful in special cases, but 
it does not provide us with a general scien- 
tific approach to personality. 

2. Personality as response. To get away 
from the difficulties just cited, it has been 
proposed that we study John and learn 
which patterns of response affect others. 
Then we can define his personality as this 
unique set of response patterns—facial 
expressions, gestures, ways of saying things, 
habits of emotional reaction, and so on. 
Such a definition is much more objective 
and thus more adaptable to scientific 
research. Once we agree on the response 
patterns to be included, we can set up 
careful observations and experiments to 
investigate the individual personality. For 
this reason, the definition of personality 
as a unique pattern of responses charac- 

terizing a specific person has been accepted 
by a large number of psychologists. 

Many adjectives descriptive of such 
differences between individuals have crept 
into common speech. We speak of people 
us “explosive,” “changeable,” “talkative,” 

brusque.” When I say that “John has an 
explosive disposition,” I am more likely 


to be describing his actions than my feelings 
about them. 

Many investigations of personality are 
based on this definition. Studies of facial 
expression, of emotional outbursts, of social 
interaction, of viseeral responses to emo- 
tional stimuli, for example, follow this line. 

Even here one important difficulty arises. 
This stems from the fact that a specific 
response may be evoked by a variety of 
perceptions and emotions. For example: an 
item on a widely used personality test 
asks, *have you ever erossed the street to 
avoid meeting someone?" Now my crossing 
the street to avoid someone may be a 
symptom of shyness; or it may indicate 
that I owe this person some money; or it 
may reflect the fact that I have been gossip- 
ing about him and am now embarr: 
to see him; or it may be only that I ^ave a 
lot of work to do and don't want t. stop 
and chat. 

3. Personality as intervening variable. The 
kind of example just cited is used to suggest 
that the real personality is not to be ascer- 
tained simply by observing what the indi- 
vidual does; rather, it must be inferred as 
some kind of inner state underlying the 
external action. Thus a man may be shy 
with strangers, afraid of taking chances, 
and avoid leadership positions in groups; 
all these may point to an inner feeling of 
inferiority which affects a wide variety of 
responses. In this case we could well argue 
that understanding of the personality 
advances much more rapidly if we con- 
centrate our attention on the inner state, 
not on the outer behavior. 

A definition of personality as an inner 
state, intervening between stimulus and 
response, would be something like this: 
Personality is the unique pattern of per- 
ceptions and motivations which charac- 
terizes a specific individual. Such an 
approach puts the emphasis upon what a 
person desires and upon how he looks at 
ways of satisfying these desires. An ambi- 


sed 


tious personality is motivated in the 
direction of prestige or power; a ruthless 
personality is one who looks upon other 
people as mere tools to be used for his own 
purposes. According to this definition, the 
real personality is neither the external 
response pattern (which is easily changed) 
nor the impact upon others. It is the inner 
organization of motives, emotions, percep- 
tions, and memories which determine a way 
of behaving. 

The phrase “real personality," however, 
should not be interpreted as denying 
validity to other aspects of the individual. 
Sometimes we see a man under the influence 
of alcohol and say, “Now I know what he is 
really like." This is not scientifically sound 
procedure. This is only his real personality 
under alcohol; what he does when sober is 
just as real. 

Some individuals develop a “mask” or 
superficial appearance with which to meet 
other human beings—all of us do, to some ex- 
tent. Yet it is just as “real” as the deeper 
patterns of motive, emotion, and value; the 
mask is easier to change and may not pre- 
diet behavior in an emergency, but it is a 
significant feature of this personality. 

The components of personality. In de- 
seribing any personality, the psychologist 
has to make certain judgments as to what 
items are important. A complete description 
of any one individual would make an ency- 
clopedia. What are the components which 
must be included to give a worth-while 
summary of any personality? The list will 
sound like a résumé of the preceding chap- 
ters of this textbook: 

1. Dynamic patterns. The motives and 
emotions which impel this person to act 
in significant ways are obviously important. 
Not only biogenic drives but also social 
values and emotional reactions to other 
people must be studied and evaluated. The 
first and prime element in an understanding 
of any personality is this: what is he striv- 
ing to accomplish? What are his goals? 
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2. Perceptions. In everyday life it often 
becomes difficult to distinguish perceptions 
from dynamic impulses, since the latter 
are related to objects and people, The essen- 
tial distinction should, however, be clear. 
In discussing motives we concern ourselves 
with the inner state desired by the organ- 
ism; in discussing perception we attend to 
the objects and actions which look as if 
they can be utilized to obtain these satis- 
factions. The child in infancy may perceive 
strangers as threats but perceive members 
of her family as sources of pleasure. On this 
basis are developed such very important 
perceptions as “mother” and "father," 
which transfer to guide the individual’s 
reactions to many people in later years, The 
child’s perception of self—as attractive, 
intelligent, “good,” or “bad” is also formed 
in the family. 

3. Learning. Each of us learns certain 
response patterns in the nature of talking, 
smiling, gesturing, entertaining people, 
taking responsibilities, inhibiting our own 
selfish impulses, and working with other 
people. These responses provide the basis 
for our “social stimulus value" to friends, 
teachers, and others. 

Learning also leads to the establishment 
of conditioned responses to external stimuli 
— visceral changes, muscular and glandular 
activities. These CRs provide bases for 
fears, annoyances, and preferences. The 
average person also acquires a wide variety 
of skills and interests, which help in social 
adjustment. Finally, we learn a general 
way of looking at life—a frame of reference 
— which gives a broad underlying unity to 
the personality. 

4. Intelligence. It is apparent that the 
individual's level of g, and the degree to 
which this is specialized along numerical 
and spatial factors, has an impact upon 
personality, although it is not usually 
considered a personality trait. Obviously 
the ability to think and generalize about 
one’s experiences will determine the extent 
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to which he is integrated and organized, 
although other factors are also important. 

Comparisons with other people. Im- 
plicit in the preparation of personality 
sketches is the notion of a comparison 
with specific people or with a hypothetical 
average. As we observed in connection with 
concept formation (page 387), the contrast 
between two examples can help us to 
identify the specific item we want. When, 
in everyday speech, we say, “John is 
aggressive," we imply but leave unsaid, “as 
compared with other boys” or some other 
norm group. If we desire to identify a 
particular trait more carefully, we may 
add, “It isn’t like Sam; Sam is so smooth 
and pleasant that people don’t mind, but 
John makes them angry.” 

Comparisons may be made on a variety 
of bases. We may be looking at the fre- 
quency of a response, such as smiling, or at 
the intensity of response, such as loving or 
fearing. The focus may be on an intervening 
variable which must be inferred from 
responses, such as a desire to be loved; it 
may be on a generalized trait which is also 
inferred in one way or another. 

At the beginning of this chapter we sug- 
gested that different psychologists had 
defined personality in terms of a pattern of 
responses, as one’s social stimulus value, 
and as a system of intervening variables 
which cannot be directly observed. It 
would be nice if we could point to certain 
processes in the development from infancy 
to maturity and say that these give us the 
foundations for personality conceived in 
each of these different ways. Unfortunately, 
human behavior does not organize itself so 
neatly. 

In the earlier parts of this volume (espe- 
cially Chap. 3), we have described certain 
events such as love, fear, valuing people, 
perceiving the self, and so on. At that time 
we were trying to give a picture of what 
people in general are like; we ignored the 
problem of differences between individuals, 


and the unique pattern of liking, disliking, 
loving, and hating which makes up a 
specific personality. We are now concerned 
with the way in which these elements are 
put together to form a personality pattern. 

It will be convenient to arrange the 
material on basic development of per- 
sonality according to the kind of phe- 
nomenon being studied. First, we can 
examine studies of temperament, which deals 
with the drives and emotions characterizing 
a person. This provides a kind of inner core, 
the dynamic side of the individual. Around 
this is built a social personality (the per- 
sonality as a mask which we show to others, 


or the pattern of responses which deter- 
mines how others will like us). Facial 
expressions and gestures should be con- 
sidered here. However, the social per- 
sonality also includes many inner processes 


not directly observable; it includes the 
question of how we perceive other people, 
how we expect to treat them and them to 
treat us. Obviously temperament affects 
the social personality; however, for pur- 
poses of convenience we can treat them 
separately. 


Temperament 


When we study any individual closely, we 
observe a kind of core, a broad underlying 
structure of dynamic trends which is close 
to the physiological level and relatively 
resistant to change. This is contrasted with 
the social exterior of personality, which is 
more a product of learning and thus more 
modifiable. For this underlying dynamic 
organization we use the term temperament. 
Adjeetives such as energetie, lazy, explo- 
sive, anxious, irritable, cheerful, depressed, 
and exuberant may help to identify it for 
you. Obviously temperament is the charac- 
teristic pattern of energy mobilization of the 
individual. 

Freeman (1948) holds that temperament 
is the consistent way in which the person 


mobilizes and discharges energy to satisfy 
his needs and maintain psychological 
equilibrium. Max responds quickly to 
stimuli and builds up tension rapidly. He 
explodes into vigorous, well-directed action 
and then relaxes into normal status 
promptly. Bill gets going slowly and builds 
up a “full head of steam” only if given 
plenty of time. He may (or may not) 
control this energy well in dealing with 
problems. He may mutter and reverberate 
for some time before cooling off, or he may 
recover quickly. 

Temperament, then, is diagnosed pri- 
marily by the frequency and intensity of 
energy mobilization. Anger, fear, love, 
hate, joy, and the like fit into the common 
notion of temperament, but the psychol- 
ogist adds strength of biological drives, 
ability to delay immediate satisfaction of 
needs, intensity of energy arousal, and so 
on. Burt (1948) has demonstrated that 
there is a general emotionality factor or 
temperament factor running through the 
individual’s performances in a wide variety 
of situations—all of those listed in the 
preceding sentence. Persons high on this 
factor have many and intense fears, loves, 
irritations, tantrums, and so forth. At the 
opposite pole we find individuals who have 
few emotions and those tend to be of low 
intensity. The majority, of course, are in 
between. 

This general factor looks rather like g 
in our discussion of intelligence, in the 
sense that it shows up in a wide variety of 
specific performances. Burt therefore chris- 
tened it e to suggest that it played a role 
in temperament comparable with that of g 
in intelligence. 

Burt also found other generalized factors 
in temperament, the main two being: (1) 
introversion-extraversion, or a tendency 
to focus attention and activity upon 
external stimuli or upon inner states; and 
(2) a relative predominance of pleasant or 
of unpleasant experiences (see Fig. 13:1). 
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Tt is obvious that we would have a good 
deal of information about a person if we 
knew that his standing on e (general emo- 
tionality) was average, that he tended to 
react outwardly, and that he showed a 
preponderance of pleasant emotions. 

Heredity and environment. Is personal- 
ity determined more by heredity, or more 
by environment? This question may be 
one which cannot be answered. If we confine 
ourselves to temperament, it seems safe 
to say that these individual differences 
seem due more to heredity. Let us consider 
some of the evidence. 

1. Physiological foundations. While it 
does not ''explain" temperament to say 
that it has a physiological foundation, this 
statement does point to a fairly close rela- 
tionship with heredity. We know that our 
glands, ANS, visceral musculature, etc., are 
inherited. Since our emotions are closely 
involved with these structures, the pre- 
sumption of hereditary determination is 
inereased. 

Jost (1941) showed that children having 
many personal problems were physio- 
logieally different from those who were 
personally well adjusted. He tested 18 
children from the Orthogenie School of the 
University of Chicago (which specializes 
in emotionally disturbed cases) and 20 of 
the same age from the University Elemen- 
tary School. The former group would be 
described as high on Burt’s e (very tem- 
peramental, explosive, erratic); the latter 
were chosen by teachers as emotionally well 
balanced. The disturbed children were 
markedly higher in visceral responses, both 
in normal situations and in an emotionally 
frustrating situation (the experimenter 
gave them a problem to solve which looked 
easy but was actually insoluble). The 
emotional children showed wider blood 
pressure changes, more GSR (electrical 
skin conductivity) changes, more variable 
respiration, wider change in pulse rate, etc. 

Similar differences between personalities 
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FIG. 13:1. Organization of emotions in temperament. This sketch is intended to 
represent a three-dimensional plot of the relations among temperamental quali- 
ties. The vertical axis of a sphere going directly away from the reader is indicated 
by |. This axis is the dimension of "general emotionality” or e. Persons high on this 
have many emotions of all kinds; those scoring low have few emotions. Il-Il is the 
axis from "low-activity" to "high-activity" emotions; note that submissiveness and 
tenderness are at the left ("asthenic" emotions), while assertiveness and anger are 
at the right ("sthenic" emotions). Fear seems somewhat misplaced on this scale. 
IlL-IIl is the pleasant-unpleasant or "euthymic-dysthymic" axis. Comfort, joy, and sex 
are at the upper end; sorrow, anger, and fear at the lower. This chart can be 
interpreted to mean that, while a major dimension of temperament is simply the 
person's general level of emotionality, people also differ with regard to the pre- 
dominance of sthenic-asthenic and euthymic-dysthymic emotions; or, in other words, 
that some lean toward an excess of one or more of these, as compared with the 


other emotional patterns. (From Burt, 1948.) 


can be demonstrated with adults. Cattell 
(1950) presents data on the varying 
physiological reactivity of three adults. 
Individual A was rated high, relative to 
others in the group, on general vigor, 
sociability, and persistence. He also shows 
large physiological changes (in this case, 
the GSR) to energy-mobilizing stimuli 
(a task to be performed, a symbol likely 
to evoke love or sex impulse, and a physical 
threat stimulus). Persons B and C are 
rated lower on the personality variables, 
and they have correspondingly lower physio- 
logical reactivity.! 


'These data should not be taken as highly 


It will be recalled that Hall's study of 
rats (page 86) proved emotionality in that 
animal to be determined at least in part by 
heredity. The kind of functions tested by 
Jost and Cattell would seem to fall in the 
same category. Certainly the physiological 
data support the notion that heredity has a 
decided influence on temperament. 


significant. The three cases were selected to show 
a relationship, but the actual agreement of per- 
sonality estimates with physiological responses 
is not very high. It is only with a large number of 
subjects that we can be sure of getting differences 
such as Cattell reports. For any specific person 
we would not be at all sure that the personality 
rating and the physieal data would agree. 


2. Resemblances of twins. In Chap. 12 we 
cited Newman’s study on identical and 
fraternal twins, from which it was inferred 
that both physical and intellectual charac- 
teristics had a heavy component of heredi- 
tary determination—perhaps as much as 
80 per cent of the differences between in- 
dividuals being due to heredity, 20 per 
cent to environment. In that table (page 
460) it was noted that for differences on 
the Woodworth-Mathews questionnaire of 
emotional maladjustment, the proportions 
were reversed: 30 per cent of the variance 
was judged due to heredity, 70 per cent to 
environment. 

It is easy for us to overestimate the 
contributions of heredity. When a boy 
grows up in the household with his father, 
his behavior will reflect not only what he 
has inherited from the father but also 
imitation of the father. A group of brothers 
may all show certain traits, but they may 
have learned these traits in their play 
together. 

3. Role of physical constitution. A third 
line of evidence, considerably more de- 
batable, as to the importance of heredity 
in temperament comes from the study of 
body build. Various investigators have 
claimed that patterns of personality are 
related to patterns of physique. As far 
back as the ancient Greeks we have had 
theories about the temperament of the fat 
man, the thin man, the muscular man, ete. 
Shakespeare has his Julius Caesar saying: 


Yond Cassius has a lean and hungry look; 
He thinks too much; such men are dangerous. 


It is impossible, in this text, to go into 
much of the evidence on this problem. We 
shall mention only one of the most con- 
troversial studies, the elaborate work by 
W. H. Sheldon and the Harvard Labora- 
tory. This is one of the most pretentious 
theories on the problem, and it has aroused 
a great deal of debate among American 
psychologists. 
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Sheldon (1942) has proposed that there 
are three components of physical build and 
three corresponding patterns of tempera- 
ment. Here are the basic ideas of his theory, 


arranged in parallel columns: 


Physical Temperamental 
components components 
Endomorphy Viscerotonia 


Large viscera 


Love of comfort, glut- 


Soft body contours tony 
Sociability, affection 
Mesomorphy Somatotonia 
Heavy muscular de- Vigorous, self-asser- 
velopment tive 
Hard body contours Ambitious, ruthless 
Ectomorphy Cerebrotonia 
Long, slender extrem- Restrained, inhibited 
ities Withdrawn socially, 
Poor muscular devel- thoughtful 
opment 


Sheldon supports his views with elaborate 
data on physieal measurements of young 
men studied in the Harvard Laboratory, 
and with ratings of temperament made by 
himself and his eollaborators. While the 
physical components can be identified by 
actual measurements, Sheldon generally 
uses a 7-point rating scale to describe a 
particular physique. Any individual can 
be identified or described by the combina- 
tion of his ratings on the three components: 
thus a 7-1-1 would be an extreme endo- 
morph, with very little mesomorphy or 
ectomorphy (see Fig. 13:2). A 4-4-4 would 
be just an average figure with no particular 
trend toward the overdevelopment of any 
of the three components. Other examples 
of the physical types are shown in Fig. 13:2. 

Sheldon reports some amazingly high 
correlations between his ratings of somato- 
types (body build) and his ratings of 
temperament. For example, in one of his 
groups he finds the following correlations: 


Endomorphy with viscerotonia............. . 79 
Mesomorphy with somatotonia. . .82 
Ectomorphy with cerebrotonia.............. .88 


474 PERSONALITY 


MA 
^ 


SV] 


FIG. 13:2. Sheldon's system of body types. At the upper left is shown the extreme of endomorphy; lower left, 
decided mesomorphy; upper right, predominant ectomorphy; and lower right, an average individual with equal 
components of all three trends. If Sheldon's results prove correct, physical types leaning toward one of the 
extremes will have temperamental traits in the corresponding direction. (Drawn from Sheldon and Stevens, 1 942.) 


If these close relationships are confirmed 
by other investigators, it will be very 
convincing proof of the role of physique 
in determining temperament. 

The studies on Sheldon’s somatotypes 
in relation to personality are unsatisfac- 
tory because no one has devised a way of 
judging the three temperamental com- 
ponents without studying and observing 
the individual to be rated. Since such 
observation means becoming aware of the 
physical type, there is the possibility that 
the judge will be influenced one way or 
another by his knowledge. Studies using 
objective tests of personality show very 
poor agreement with the Sheldon body 
types, but people who approve of the theory 
can always claim that these are not good 
tests of the three temperament components. 
Consequently, for the present we must let 
the matter rest. Probably heredity is a 


major determinant of body build, and 
perhaps body build is a determinant of 
temperament. 

Environment and temperament. If we de- 
fine temperament as the person’s charac- 
teristic pattern of energy mobilization, we 
stack the cards to some extent in favor of 
heredity as the main influence. Human 
energy, after all, is physiological, and 
certain broad lines of energy expenditure 
are laid down by the biogenic drives which 
are the basis of man’s motivation. 

Environment and learning, however, can 
have an influence even on temperament. 
The child’s experiences will have an impact 
upon his demands for satisfaction, upon the 
frequency and intensity of emotions, and 
upon speed and vigor of response. 

The child’s capacity to experience love, 
fear, anger, and the like is definitely in- 
herited. The frequency with which these 


patterns are exercised will depend on his 
environment. If he lives in a warm, friendly 
atmosphere where most adults provide him 
with need satisfactions, he will come to 
love a variety of people and he will perceive 
many kinds of persons as lovable. If, on 
the contrary, he encounters many frustra- 
tions which make him angry, he will per- 
ceive many people as signs of frustration, 
and his temperamental pattern in later 
life will be irritable and belligerent. Or a 
surplus of fears will presumably set up 
many conditioned fear reactions, and he 
will perceive people as threatening, to be 
avoided.! 


The Social Personality 


After we abstraet the dynamie features 
of personality—motives, emotions, energy 
level, etc.—which we have called tem- 
perameni, there is still a great deal left 
over. This is primarily the social aspect 
of the individual, his ways of interacting 
with other people. Its importance is sug- 
gested by the frequency with which we use 
such terms as friendly, irritating, attrae- 
tive, cold, quarrelsome. It will be important 
for us to examine the foundations of the 
social personality. 

This should not lead to the conclusion 
that, in a real person, temperament and 
social traits are cleanly separated. On the 
contrary, in the total personality, all these 
characteristics are closely intertwined. A 
boy's energy level determines how active 
he will be, and this activity will affect 
his social interactions. At least we can 
predict that he will bump into more people 
and probably make more of an impression 
on them. However, some active individuals 
have many contacts and are mostly liked; 
others literally crash into their fellows and 
antagonize them. Thus we cannot predict 


1 Consider in this connection the relative im- 
portance of deprivation, satiation, and habit in 
determining intensity of emotion (pp. 83-85). 
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from the temperamental level to the social 
level. The positive or negative emotional 
quality of the interaction depends on 
environment. 

Personality as mask. By a devious route, 
the word personality is linked to the masks 
worn by the players in a Greek drama. 
'These masks were stylized and were put 
on to show the audience what kind of 
person was being represented. Some of 
personality in everyday life is unquestion- 
ably a mask; we are trained from early 
childhood to be polite when we wish to be 
rude, to wait when we want to rush, to 
give in to others when our real preference 
is to be selfish. As we become adults and 
learn something about the psychology of 
influencing others, we act parts calculated 
to help us gain our own ends. The salesman 
laughs at the customer’s joke and cultivates 
a genial front which may have little con- 
nection with his inner feelings. Most 
business executives find that they have 
to cultivate a “hard-boiled” exterior to 
avoid being imposed upon. Columns of 
advice to wives urge them to aet a part 
with their husbands, to pretend emotions 
they do not feel, and so on. 

Probably these masks are, to some ex- 
tent, necessary. Certainly the social taboos 
against violence help to preserve civiliza- 
tion. If no one disguised his feelings to 
avoid hurting others, life could become 
much more unpleasant. However, a psycho- 
logieal intriguing aspect of this phe- 
nomenon is that the mask becomes an 
integral part of the personality. La Roche- 
foucauld is quoted as saying that “We 
become so aceustomed to disguise ourselves 
to others, that at last we are disguised to 
ourselves." More accurately—habits prac- 
ticed to achieve certain ends become 
established as permanent parts of us and 
may even be valued in and for themselves 
(cf. Chap. 4). 

Personality as perception. If we look at 
the social personality from the outside, we 
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may find the conception of a mask to be 
useful, The individual has learned a set of 
habits and ways of doing things which will 
make predictable impressions on others. 
However, if we look at this same phenom- 
enon from the inside, from the subjective 
approach, we find that the individual has 
learned certain ways of perceiving reality. 
The timid person sees many frightening 
people and events around him; the bold 
person sees no threats nearby. The optimist 
looks upon the world as “his oyster"; the 
pessimist feels more that the world is 
about to devour him. The behavior of each 
person is appropriate to what he sees 
around him. 

In Chap. 6 we noted that what a person 
perceives is only in part a function of 
physical reality. To some extent each of us 
constructs his own private universe. The 
psychotic lives in a world in which pink 
elephants carry trombones, and trees grow 
hams and bacon. The neurotic seems to be 
in a strange unstable universe full of 
vaguely defined dangers. The communist 
lives in a world threatened by capitalist 
imperialism, and the capitalist perceives 
himself in peril from the red terror. The 
analysis of any perceptual process, then, 
calls for an attempt to find out how much 
is structural (determined by factors outside 
the person) and how much is behavioral 
(determined by his own inner needs and 
past experiences). To the extent that 
personality is an individual’s unique way of 
looking at himself and his environment, it is 
an organized pattern of behavioral in- 
fluences on perception. 

We can distinguish, then, two aspects 
of the social personality. One, the response 
side, is composed of actions, habits, ges- 
tures, facial expressions, and the like. The 
other, the perceptual side, is made up of 
stereotypes, perceptual constancies, posi- 
tive and negative valences. In the following 
pages we shall say a little about the founda- 
tions of each aspect. 


The Expressive Aspect of Personality 


When the term personality is used in the 
popular sense mentioned at the beginning 
of this chapter, it includes the characteristic 
gestures and facial expressions of the 
person. Our first impressions—which deter- 
mine our liking or disliking the newcomer— 
depend substantially upon his way of 
smiling, talking, walking, gesturing. 


The origins of these features of per- 
sonality go back to the expressions of 
emotion in early infancy. We noted (Chap. 


3) that young children do not have any 
set patterns for expressing such states as 


fear, anger, love, etc., in such a way that 
judges can easily identify them. The facial 
and bodily activities, at least for all the 
unpleasant states, looked alike to these 
observers; and there is at least some evi- 
dence to suggest that the visceral phases 
of the emotional response are also alike. 
The two parts of the ANS—the sym- 
pathetic and parasympathetic systems 
—seem to correspond roughly to tension- 


arousing and tension-reducing states, and 
there is a clear distinction between these two 
patterns, but none within each category. 

This undifferentiated manner of expres- 
sion begins to be modified by learning at an 
early age. Perhaps little Johnny is punished 
for crying and stamping his feet; hence 
when he starts making these responses he 
feels anxious and inhibits them. Percy, on 
the other hand, may find that making 
enough noise leads to satisfaction of his 
physical desires; he becomes more and 
more expressive and responds to ever 
slighter frustrations. Mary is praised and 
cuddled for climbing on an adult’s lap, 
while Betty finds herself shoved off and 
scolded. 

Lorge (1936) showed that it is possible 
to teach a white rat certain habits which 
resemble some of our social gestures. He 
placed a rat in a small box and watched 
him closely. As soon as the rat assumed a 


kind of “begging” crouch, Lorge pressed a 
button, opening the door to the food box. 
In a few trials the rat seemed to have 
“caught on” to the movement he must 
make and began giving it dependably 
within a few seconds. At the end of a 
hundred trials the rat was "begging" 
within 2 seconds after being dropped into 
the box—about as fast as he could get into 
position. 

Much child training is like this. We 
reward the child for certain behavior in 
social situations and punish or ignore other 
actions. The child may try conformity and 
submission, or he may behave in a re- 
bellious, negativistic manner. He may show 
some active, aggressive, outgoing responses, 
and also some which are quite and seclusive. 
Which of these were rewarded and which 
ignored? If we had this information for a 
given child, we could probably explain why 
the adolescent personality retained certain 
patterns from childhood and dropped out 
others. 

Cultural differences. The wide range of 
expressiveness of children reared in dif- 
ferent families within American culture 
may be impressive, but it is even more 
startling to see the extent to which cultures 
vary in this regard. Children can be trained 
to use almost any muscular pattern to com- 
municate an emotional state. Blackburn 
(1945) comments: 


In Western culture it is conventional to stand 
up in the presence of a superior as a mark of 
respect. But the inhabitants of Fiji or the Tonga 
Islands sit down in those circumstances. The 
inhabitants of the Friendly Islands take off 
their clothes as a mark of respect, and the 
Todas raise the open right hand to the face, 
resting the thumb on the bridge of the nose. 
To us it means something rather different from 
respect. 

Tears, too, do not always imply sorrow . . . 
and even when they are used to imply grief 
there is often a conventional pattern—thus in 
China it is reported that the amount of emo- 
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tional display permitted on a sorrowful occasion 
depended on a person’s social class. A nobleman 
showed less emotion than a commoner, and for 
the latter to be restrained implied that he was 
presuming beyond his class.* 


Experimental studies of facial expres- 
sion. The observations of emotional expres- 
sion from different cultures do not rule 
out the possibility that certain emotions 
may innately pattern specific responses, 
and the culture simply determines the 
situations in which that emotion is to be 
shown. If this were true, facial expressions 
of persons within a single culture should 
agree reasonably well when these people 
are subjected to the same emotion-arousing 
situation. Unfortunately, this is not verified 
by experiment. 

One of the most convincing studies, 
because of its realism, is that of Landis 
(1924). By getting college students firmly 
strapped in a chair (on the pretext of taking 
blood pressure and similar readings), he 
made it impossible for them to leave the 
laboratory. Then they were subjected to 
some rather drastic situations. For exam- 
ple, they were handed a live white rat and 
directed to cut off its head with a knife. 
If the subject refused, the experimenter cut 
off the animal’s head on the arm of the 
experimental chair. They were asked to 
write out an account of some humiliating 
experience, being assured that they could 
tear it up when it was written. Then the 
experimenter snatched the paper away and 
read the account aloud. Pictures of loath- 
some diseases were used as stimuli, as were 
some pornographic poses. Both still and 
motion pictures were taken of the subjects 
in these situations. 

Landis analyzed his results in two ways: 
(1) he attempted to identify the use of 
particular facial muscles in responding 
to specified situations; and (2) he asked 


1 Blackburn (1945), pp. 151—152. Reprinted by 
permission of Routledge and Kegan Paul, Ltd. 
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the subjects to look at their own photo- 
graphs and identify the emotion they were 
feeling at the time. Then he looked for 
similarities in photographs given the same 
label. Both procedures led to very little 
agreement. Different subjects did not use 
the same muscles in the same situation, and 
the same subject did not use the same 
muscles in different pictures which he 
labeled as the same emotion. About the 
only agreement in the findings was the 
very general one that pleasant situations 
could be distinguished from unpleasant 
stimulation. This is in harmony with what 
has been said about the visceral reactions. 

These observations suggest that, while 
temperament may have a firm basis in 
heredity, by the time these emotional 
states have been subjected to socialization 
for several years, they do not reflect any 
common core of inherited expression of 
emotions. To the extent that a person has 
any consistent kind of facial expression, it 
arises from learning. 

Gestures and handwriting. What about 
the movements of the hands and arms? 
We know that there are group differences 
in manual gesturing, the “volatile” Medi- 
terranean people being distinguished by a 
great deal of gesticulation, the “inhibited” 
northerners being quite chary of such 
movements. It is fairly easy to relate these 
differences to culture, the best evidence 
being that children transferred from one 
country to another imitate the gestural 
style of their surroundings unless trained 
not to do so. Parents, of course, act as 
“agents of the culture” in this training. 

The gestures and expressive movements 
about which we are concerned find their 
origin in the energy-mobilization phe- 
nomena of drives and emotions. The more 
vigorous of these states, hunger, anger, and 
so on, lead to high energy activity with 
many muscles tense. These muscles are 
likely to respond more vigorously than 
normal; for example, a man who is angry 


about conditions at the office slams doors 
at home. On the other hand, depression, 
which is generally associated with failing 
to achieve the desired goal, is characterized 
by a very low energy level. The depressed 
person goes about drooping, with slow and 
weak responses to stimulation. It is plausi- 
ble to suppose that, if certain motive 
states occur often, a person will begin to 
show consistent patterns of expression. 

There is also the probability that condi- 
tioned responses and habits will be de- 
veloped. A person who is very timid and 
anxious will form CRs to various stimuli 
in his daily environment. Even when he is 
not specifically anxious, he may show the 
facial and manual patterns appropriate to 
anxiety, simply because these ways of 
responding have become habitual. Tension, 
tremor, jerky movements, and inhibited 
verbalization may thus appear in his 
characteristic daily activities. 

Gestures as communication. Many ex- 
pressive movements probably find their 
origin not in a specific emotional state, 
but in the need to communicate to others. 
By facial expressions and gestures we can 
tell others (1) how we feel, or (2) how we 
want them to think we feel, or (3) how 
we want them to feel. This is probably 
achieved by differentiating out certain ele- 
ments of the pattern aroused by motive 
states. Thus little Johnny may both laugh 
and cry when he is upset, but he finds that 
adults point to his laughter and do not 
believe that he is really sad. He thus learns 
to eliminate that part of the response. 
Children also become marvelously adept 
at producing tears to order, or pretending 
fear, anger, or distress, in order to get 
certain results from adults, when the inner 
feeling is absent. 

Because of the failure of the experiments 
on facial expression, and the wide variation 
that we get between different cultures, most 
psychologists today are highly skeptical 
of any theory that expressive movements 


derive directly from motives and emotions. 
There is undoubtedly a general phenom- 
enon of heightened or lowered activity 
which contributes something, but most of 
the patterning of facial and similar expres- 
sions depends upon learning to communi- 
cate inner emotions to others. 

This does not mean that expressive 
movements are useless in the study of 
personality. Some worth-while data have 
been gathered from the observation of 
gestures and from analysis of handwriting 
and drawings. But these must be inter- 
preted in the light of the kind of family, the 
nationality culture, schooling, and such 
influences to which the child has been 
exposed. They do not show hereditary 
factors in personality. At most they indi- 
cate that inherited temperamental traits, 
such as vigor, speed of response, and 
persistence, will modify the social side of 
the personality. Training must operate on 
inherent raw material, and the final result, 
the adult personality, will reflect both 
factors. 

Personality as social stimulus value. At 
the beginning of this chapter, we noted that 
in popular speech personality is often 
considered to be the social stimulus value 
of the individual. Expressive movements 
provide us with a base for understanding 
this phenomenon. If a person has developed 
an expressive face, a pleasant smile and 
tone of voice, ways of behaving which will 
effectively arouse in others the kinds of 
emotions he wishes to evoke, then we can 
say that he has a socially desirable per- 
sonality. If, on the other hand, his voice 
is rasping, his facial mannerisms unpleas- 
ant, his gestures irritating, it is unlikely 
that he will be able to “win friends and 
influence people.” People who register 
amusement where they should look sad, or 
fear where others find it inappropriate, will 
at the very least be considered queer and 
perhaps may evoke active hostility. 

The process of socialization is a process 
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of molding the child into a culturally 
approved pattern. The parents, as agents 
of society, must teach the child the right 
ways of behaving, or they also are subject 
to reproof and punishment. Thus the child 
must acquire the approved attitudes toward 
death, misfortune, power, and other social 
realities. If he smiles, laughs, weeps, bows, 
and salutes at the proper times, he is 
accepted as a member of society. If he fails 
to show these approved expressions, he may 
wind up in jail or in a mental hospital. 

This process of socialization follows a 
fairly well defined plan. Temperamental 
traits, expressive patterns, and inner per- 
ceptual systems develop in a continuous 
interaction between the child and his 
environment. Different psychologists have 
written about this developmental process; 
the most influential analysis of the unfold- 
ing of personality has been that of Sigmund 
Freud, the famous Viennese physician who 
founded the psychoanalytic school. As a 
means of bringing a consistent interpreta- 
tion to bear upon these observations, let us 
briefly summarize Freud’s theory of per- 
sonality development. 


The Freudian Theory of Personality 
Development 


Freud’s writings seem to assume, not 
always explicitly, a kind of inevitable un- 
folding of a hereditary pattern in per- 
sonality. Freud treated environment largely 
as something which could disrupt the 
smooth flow of the developmental process, 
giving rise to various personality traits, 
neuroses, and breakdowns. This, of course, 
is contradictory to the tenor of most of this 
book, where emphasis has been placed on 
perception, learning, and thinking as means 
by which we guide our behavior, shaped by 
our environment. 

Freud’s theory is primarily dynamic. It 
focuses on the motives and desires of 
children and adults, along with the tech- 
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niques they develop for obtaining satisfac- 
tion. While sex is treated as the major 
motive in life, sex is defined in such a 
broad way that it is approximately equal to 
pleasure. Further, in many respects grati- 
fication is a matter of restoring equilibrium. 
Hence it is not so far from the homeostatic 
theory which has been the basis for this 
book, 

Stages in personality development. 
Freud proposed that personality develop- 
ment should be considered as a matter of 
going through a series of stages from in- 
fancy to complete maturity. At times he 
seems to consider these stages as deter- 
mined by heredity, although on other 
occasions he writes as if they were simply a 
natural consequence of the environment in 
which the child lives. (Most American 
psychologists seem to incline to the latter 
view.) People differ with respect to the 
success with which they resolve these 
various stages. A maladjusted or neurotic 
adult can be thought of as having got 
“stuck” at one of these points and failed 
to progress beyond it; or he may still carry 
unresolved vestiges of it about, in a manner 
inappropriate to an adult. We shall note 
examples of such occurrences as we sketch 
the theory. 

1. The infantile passive stage. Freud as- 
sumes that the infant is desirous of sexual 
pleasure from birth, but sexual pleasure in 
this context means any bodily pleasure. The 
quest for pleasure in different parts of the 
body begins with the intense enjoyment 
of sucking, during the first months of life 
when the baby is necessarily passive and 
dependent. This stage, consequently, is 
often referred to as the oral sucking stage. 

During this period the infant is com- 
pletely narcissistic, loving only himself. 
For some time there is doubt that he has 
any awareness of an environment or other 
people—he has only his sensations, par- 
ticularly somesthetic, although he gradually 
comes to respond to light, sound, ete. All 


need satisfactions come to him without 
effort on his part, except occasionally to 
cry. If, for any reason, he fails to evolve 
satisfactorily out of this stage, therefore, 
he becomes an adult who is completely 
dependent upon others; he thinks "the 
world owes him a living" and he is going 
to lie around waiting for it to be placed in 
his mouth. 

All adults, of course, in our culture show 
some oral eroticism: kissing, for example, 
is a vestige from the oral passive stage. 
Many cultures do not include kissing as a 
form of adult love-makjng, but there are 
other forms of oral play which may have a 
similar function. 

Gradually the child learns that his body 
is something uniquely attached to his 
sensations, that there is at least one other 
person (the mother or her surrogate), and 
that there is “something out there" (the 
environment) from which sensations and 
pleasures seem to arise. As he becomes con- 
scious of his mother as a separate indi- 
vidual, he loves her as a source of gratifica- 
tion and comes to imitate her in many ways 
(smiles, gestures, babbling, ete.). This 
seems to be the earliest phase of the process 
we shall call identification, which is most 
important in the molding of personality. 

2. The oral sadistic stage. There is no 
sharp border line between these stages. 
Gradually, however, we get the develop- 
ment of more active effort on the child’s 
part. Instead of passively waiting for 
pleasure, he begins to seek it and demand it. 
Pleasure is still derived from the mouth, 
but biting rather than sucking is the pre- 
ferred activity. 

This phenomenon of enjoying the act of 
biting probably coincides with the age of 
weaning for most breast-fed babies, the 
reason being obvious. However, it seems 
to occur also in bottle-fed babies, so that 
no interpretation of a desire to hurt the 
mother is plausible. Rather, it seems to 
coincide with the development of capacity 


for aggression—for actively wresting satis- 
faction from the environment against 
opposition (see Fig. 13:3). 

Id and Ego. During the passive stage the 
child’s personality is said to be purely 
“Id.” The term Jd was coined by Freud 
to refer to the sum total of biological drives 
or pleasure-seeking demands of the person. 
Thus hunger, thirst, sex, comfort, escape 
from pain, ete. were all considered Id 
demands. The Id, of course, was said to be 
entirely innate. 

The Ego was defined as that part of the 
personality which attempts to attain satis- 
faction for Id impulses. Thus there is very 
little Ego at birth, and it is gradually 
developed by the organism as sensory and 
muscular capacities mature and knowledge 
increases as to how satisfactions can be 
achieved. It follows that Ego development 
coincides more or less with the onset of the 
oral sadistic stage, with active self-assertion 
and seizing of satisfactions. 

Sadism. The term sadism refers to a 
tendency to get pleasure out of inflicting 
pain upon others. Freud did not, of course, 
assert that the infant consciously intends 
to inflict pain by biting, or that there is 
any conscious anticipation of pleasure if 
something is bitten. Rather, these are 
merely consequences of the way the infant 
is organized at this time. He has a few 
teeth (plus, probably, some itching gums 
which are soothed by biting against objects 
not too rough); also, he has more muscular 
strength. These factors influence the de- 
velopment of the biting pattern. 

On the other hand, we must recognize 
that the obtaining of pleasure through 
biting can lead to learning, and so the 
expectation is established that biting 
others will be pleasurable. In later years 
(at least as early as the age of two) biting 
can be replaced by pinching and other 
forms of aggressive play; as language im- 
proves, "biting" remarks can also serve. 
Many conversational interchanges between 
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FIG. 13:3. A picture for eliciting oral sadism. In the 
"Blacky" test, cartoons show the little black puppy 
engaged in activities which may be assumed to repre- 
sent the various stages of psychosexual development 
identified by Freud. The theory is that younger people 
will find it easier to write or talk about emotional 
problems with the puppy as the center of attention 
rather than a human figure. Blum, who devised the 
test, finds substantial evidence to indicate that the 
comments written by subjects about each picture con- 
form to Freudian theory. (From Blum, 1949.) 


people come under the heading of vestiges 
of oral sadism. Actual fusion of sexual 
pleasure with the infliction of physical 
pain upon another person is, fortunately, 
rare; Freud would claim that this, too, 
occurs in a person who has inadequately 
worked through his oral sadistic phase. 

3. The anal stage. Some time during the 
first year, the child also finds that pleasur- 
able sensations can derive from the anus. 
Particularly if toilet training is started 
early, and a great deal of fussing over bowel 
movements results, attention may be 
focused on this area. Freud believed that a 
period of anal eroticism was inevitable in 
any event, but that excessive severity in 
training for cleanliness, having a movement 
on schedule, etc., could cause fixation at 
this level, with consequent failure to mature 
normally. 

Toilet training represents a real crisis 
in the life of the child. It is the first of 
many encounters he will have with social 
rules and regulations. Up to this time he has 
been completely selfish and self-centered, 
and while his parents may have refused to 
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cater to some of his whims, they probably 
have not actually tried to impose any be- 
havior patterns. Socialization begins with 
the control of excretory impulses.' 

Rebellion, submission to adult control, 
and other patterns find their initiation at 
this stage. Since the attempt to train the 
child for sphincter control is the first real 
effort to impose a new behavior pattern, it 
is the first opportunity for a head-on 
collision between child and parent over 
the matter of authority. Negativistie be- 
havior (“I won’t!’”) becomes noticeable. On 
the other hand, the child learns that he 
can please the mother by using the toilet 
rather than soiling his clothes; thus, we 
have a whole complex series of social 
interactions developing for the first time. 
Giving in to the mother, doing something 
to make her happy, or rebelliously with- 
holding, refusing to submit—these are some 
of the basic patterns of relating oneself 
to other people. 

Adult manifestations. Fixation at the 
anal level may give rise to excessive cleanli- 
ness, orderliness, and fussiness about de- 
tails, if the child accepts parental control. 
If he refuses to submit to the parents’ 
demands, he grows up to be bohemian, 
sloppy, and careless. 

Concern about odors is said to be a 
vestige of the anal stage. Some people 
enjoy odd, even foul-smelling odors; others 
find any putrid smell extremely repulsive. 
Presumably these reactions are traces of 
the emotional relationship which charac- 
terized the toilet-training period. Concern 
about money is also alleged to be an anal 
trait; miserliness is related to withholding, 
unwillingness to “give up” anything. On 

1 Here, for example, we find clear-cut differences 
between various cultures. Some primitive groups 
are as rigorous about exeretory cleanliness as we 
are. Others are not; generally, we find that they 
do not show some of the patterns of behavior said 
to be associated with the anal stage. This confirms 
Freud’s idea about the relationship but indicates 


again that environment, not heredity, is the factor 
responsible, 


the other hand, irrational generosity, 
inability to use normal caution in financial 
matters, is presumed to be an outgrowth 
of “giving” to please the mother. 

The Superego. It is now necessary to 
introduce Freud’s concept of the superego, 
We have mentioned the Id, the raw animal 
demands for gratification, and the Ego, the 
portion of the personality concerned with 
trying to get satisfaction for Id drives. 
During the anal stage we begin to observe 
some behavior of the type which gave rise 
to Freud's conception of the Superego. In 


brief, the Superego is the conscience of the 
child; it is his feeling that he must do 
certain things and must not do others. 


Clearly, this kind of feeling must first be 
implanted from outside. Toilet training is 
one of the first situations in which this 
kind of indoctrination occurs. The relations 
of Id, Ego, and Superego are sketched in 
Fig. 13:4. 

Pleasure principle vs. reality principle. 
Another point about Freudian theory ought 
to be introduced at this point. The Id, we 
noted, is completely selfish.! Furthermore, 
it has no regard for consequences. Behavior 
at these early stages follows the pleasure 
principle; namely, grasp the maximum of 
immediate pleasure or avoid immediate 
pain, regardless of the future. 

Gradually the child comes to realize that 
this policy is not too good. He may eat too 
much and get a bellyache, or he may 
continue playing in defiance of orders and 
get a spanking. There is a slow tendency 
for a new pattern to show in his behavior, 
the reality principle: try to get the maxi- 


1 This manner of speaking is metaphorical; it 
should not be interpreted as meaning that “the 
Id” is a little man in a red suit, up inside your head, 
directing your behavior. Freud used this way of 
saying things as a short cut for the more devious 
expressions, such as * At the stage when Id motiva- 
tions are uninhibited, behavior is completely 
selfish." Likewise, the student should avoid think- 
ing of Ego and Superego as persons; they are 
simply convenient ways of talking about a set of 
habits, molives, and expectations. 
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FIG. 13:4. Relations of Id, Ego, and Superego. In the infantile stage (a), the Id is constantly demanding satisfac- 
tion, and the immature Ego is constantly trying to obtain the goal objects demanded. The environment, however, 
is beginning to impose restrictions in the form of punishment and threat (negative valences). The Ego develops 
in the process of learning to deal with the problems so presented. 

In the mature stage (b), the environmental controls have mostly been accepted into the personality, and inhibi- 
tions of Id impulses are now imposed by the self without the necessity of outside threat. Of course, there is always 
an awareness of the possibility of outside punishment. The Ego habit systems develop in such a way that socially 
acceptable solutions are found for most Id-Superego conflicts; however, most of us have a few areas of immatu- 
rity in which we act childishly, evade social controls, demand infantile gratifications from others, and so on. 


(From Hendrick, Facts and Theories of Psychoanalysis, 1934. By permission of Alfred A. Knopf, Inc.) 


mum of pleasure and minimum of pain in 
the long run, not just the immediate 
situation. This means the evaluation of an 
immediate pleasure as against a possible 
future pain; it means considering an im- 
mediate discomfort in the light of the 
possibility that it might have a big reward 
hiding behind it. (We have sketched the 
elements of this process on page 112.) 

By the time a person reaches maturity, 
he should have abandoned the pleasure 
principle and be living by the reality 
prineiple. Unfortunately, many people do 
not. They buy things they can't afford, 
because they can't forgo immediate grati- 
fication; they miss out on long-term 
pleasures, because they are unwilling to 
accept a little present inconvenience. When 
we say that “so-and-so is infantile," we 


usually mean that he just can't restrain 
himself and gets into trouble because of 
his failure adequately to consider reality. 

4. The Oedipus complex. You will note 
that most of the phenomena we have cited 
so far do not involve the sex organs at all. 
While Freud based his theory on a sexual 
motive, he did not base it on sex in the 
adult sense, but on a quest for pleasure 
through stimulating parts of the body. The 
oral and anal stages represent periods 
during which the child allegedly gets most 
of his pleasures from sensations from these 
organs. These early stages are thus some- 
times identified as ‘‘pregenital.” 

The first explicitly sexual phenomena 
Freud reports involve what he called the 
Oedipus complex. At about the age of four 
or five years, he asserts, the little boy 
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becomes very much in love with his mother, 
a little girl with her father. This love is 
sexual, although it may involve no real 
awareness of sexual intercourse. By this 
age, children will have learned that a man 
and woman have some kind of special 
pleasure relationship. But, most important, 
the little boy wants to have undisputed 
possession of his mother; he wants her to 
cater to his desires, to take care of him. The 
father comes home and monopolizes the 
mother, or at least takes up some of her 
time. Thus the father is looked upon as a 
rival. At this age we get little boys saying, 
as so many of them do, “I wish daddy 
would die; then you could marry me and 
keep house for me." Mother often is unduly 
horrified at this; it does not mean that the 
boy knows about dying but only that he 
wants competition out of the way. Little 
girls often make similar remarks to their 
fathers. 

However, it is important to recognize 
that the child’s reaction here is ambivalent. 
To the boy, father has negative valence 
(threat, frustration) because he competes 
for mother’s attention. But father also has 
positive valence; he is a source of play, of 
money, of fun in various ways. At this 
age the child comes face to face with one 
of the grim realities of life; lots of goals are 
both attractive and threatening. 

The normal resolution of the Oedipus 
complex is worked out in this manner (we 
use the boy as an example): “I can’t 
compete with father; he is too big and 
strong. Besides, mother seems fond of the 
big lug. She doesn’t like me to fight him. 
Maybe the best thing I can do is to act the 
way he does, and she might love me more." 
In other words, the child solves his problem 
by identifying himself with the parent of 
the same sex. 

The Superego is greatly strengthened by 
this identification; in fact, Freud treats 

‘this as the true foundation of the Superego, 
since the process of learning to be “good” 
at the toilet-training stage is more a matter 


of pleasing mother or of avoiding punish- 
ment. If the Oedipus complex is resolved 
by identification with the parent of the 
same sex, then the child really accepts the 
adult personality as a part of his own; he 
tries to be good because he wants to be like 
father. At this point we see the first signs 
of a real internal control of motives; the 
boy can react to his own impulses with the 
thought, “I mustn’t do that.” 

Repression. What happens to the nega- 
tive feeling, the hostility toward the like-sex 
parent? Such feelings apparently do not 
just fade away. They may be forcibly 
pushed underground, to pop up again in 
some other form. If the child accepts 
identification as the solution to his conflict 
in the Oedipus situation, then he must 
dispose of the hostility he feels toward the 
parent with whom he identifies. Repression 
is the common technique for accomplishing 
this. The boy denies that he has ever felt 
any hostility toward his father. He refuses 
to remember it. 

Repression is a solution for ambivalence, 
but it often runs into difficulties. The nega- 
tive feeling may be displaced (see page 97) 
onto some other adult, as witness the 
irrational hostilities children sometimes 
develop toward particular relatives or 
acquaintances. Or it may be associated 
with policemen, with foreigners, or with 
members of some minority group. 

If, on the other hand, the child fails to 
solve his ambivalent dilemma, he can be 
expected to have inconsistent feelings about 
people, to love and also hate them, to 
help and then hurt his friends. He will 
probably fail to take any consistent course 
of action, because this basic ambivalence 
will always be cropping up, causing him to 
feel paralyzed with indecision. 

5. The latency period. Repression in- 
volves giving up the sexual desire for the 
opposite-sex parent. The girl can identify 
with her mother, she can want to win her 
father’s love by indirection, but she must 
stop talking—even thinking—about push- 


ing her mother out. The easiest way to 
accomplish this is to forget the whole thing; 
in other words, to repress sexual desire 
along with felt hostility toward the same- 
sex parent. Characteristically, therefore, 
adults will vehemently reject the notion 
that they ever went through a period of 
sexual desire prior to puberty. Sometimes 
the very violence of this denial suggests its 
falsity. At any rate, observation of young 
children, as well as memories of patients 
under analysis when their barriers are 
down, confirm the notion of early sexuality 
as propounded by Freud.! 

When early sexuality is repressed at the 
close of the Oedipus period, the child 
then is said to move into a latency period. 
Sex is taboo; sexual desires are denied and 
are completely unconscious; playmates are 
selected exclusively from the same sex; 
love-making and romantic movies are 
disgusting. This period is sometimes re- 
ferred to as the normal homosexual stage, 
since it is normal at this time to get all 
one’s pleasure from contacts with people 
of the same sex. Gang formation is com- 
mon. The latency period is likely to extend 
from the age of five to twelve or fourteen. 

6. The genital stage; maturity. At puberty, 
the physiological promptings from the sex 
glands so strengthen the sexual impulse 
that it breaks down the barriers of repres- 
sion. The person again looks toward the 
opposite sex for pleasure but now, of 
course, within a new perception of the 
situation. He wants a mate of his own age, 
not the parent. There is, however, evidence 
that the boy tends to fall in love with girls 
who resemble his mother (as the boy 
remembers her), and conversely, the girl 
prefers a man resembling her father. 

The genital stage is the first one with 
the characteristics of true maturity: aban- 
donment of the pleasure principle; full 
development of the Superego, and so on. 
Sex at this period involves the notion of 


1 The denial of early sexuality is a form of per- 
ceptual defense (see p. 243). 
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getting pleasure for oneself by giving it 
to another—that is, abandonment of the 
purely selfish, egocentric approach charac- 
teristic of earlier stages. It must be recog- 
nized that few people achieve such maturity 
in all their interpersonal relationships. Most 
of us have many hangovers in the form of 
infantile mannerisms. We demand that 
things be done exactly our way, in an 
irrational manner. We have superstitions, 
fixed ideas, prejudices. As was intimated 
in Chap. 11, much of our thinking is 
autistic and immature. The goal of scientific 
psychology is to help us understand our 
own irrationality; the goal of applied 
psychology is to help us reach full ma- 
turity and the maximum of personality 
development. 

Development as conflict. The recurring 
theme in Freudian personality theory is 
conflict. The Id demands sexual and com- 
fort gratifications when society says they 
are forbidden. The Id lashes out in violent 
aggression against people when society 
says such behavior will be punished. Society 
demands actions which will impose incon- 
venience or pain upon the person. Early 
stages of personality growth consequently 
are battlegrounds between the raw biology 
of man and his social surroundings. 

With inereasing development, the con- 
flict simply shifts inside the person. As the 
Superego develops, it denies satisfactions 
to the Id, just as the parents had done. 
Maturity implies, not that one suppresses 
the Id, but that Id satisfactions are ob- 
tained under conditions approved by our 
social code. The mature personality is one 
which maximizes personal satisfaction with- 
out hurting others and without arousing 
anxiety regarding social punishment. 


Psychological Processes in Personality 
Development 


The Freudian writings about personality, 
summarized so arbitrarily in the preceding 
pages, include a great deal of fact and a 
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considerable amount of hypothesis. This is 
necessary; facts without theory become 
meaningless. However, it will probably 
advance our understanding of personality 
substantially if we skim through the same 
facts, using the concepts of psychological 
process which have been elaborated in the 
earlier chapters. What we propose is to 
outline in more precise, operational terms 
what happens during the early stages of 
personality development, without the as- 
sumptions which are so prominent in the 
psychoanalytic interpretation. 

1. Motivation. In infaney, the biogenic 
drives are very powerful. The baby operates 
on a kind of all-or-none law as regards 
energy mobilization. Every disturbance of 
homeostasis is probably experienced as a 
severe threat; all gratifications give rise to 
intense pleasure. Only after much experi- 
ence does the individual become capable of 
evaluating the degree of threat really 
involved and of controlling his intensity of 
effort accordingly. 

The capacity to inhibit demands for 
immediate satisfaction may depend to some 
extent on physical maturation of muscles, 
glands, and nervous system. To that degree 
it is based on heredity. But much more 
seems to depend on experience. If the child 
learns that yelling gets results, he learns 
to yell louder and longer. It is probably 
true, also, that there are hereditary dif- 
ferences in what Freud would call Id- 
strength; some people have stronger drives 
than others. They would have more trouble 
developing frustration tolerance. 

The specific goals are probably far more 
flexible than the theory proposes. Who 
cares for the child: father or mother? Who 
does the disciplining? The direction of 
affection, and of hostility, can be related 
to environment more readily than to an 
innate tendency to prefer the opposite sex. 

2. Sensation. We do not know much 
about the extent to which differences in 
Sensory processes may contribute to per- 


sonality formation. An obvious possibility 
is that differences in pain threshold would 
be important. A child who is extremely 
sensitive to pain would have more anxiety 
CRs, would fear more objects and people, 
and hence would adjust by trying to escape 
or trying to destroy those he perceived as 
sources of danger. Another possibility is 
the threshold for organie sensitivity. In 
emotion we get a great deal of organic 


reverberation. The child with a great deal 
of sensitivity in his viscera would be more 
profoundly disturbed, would develop fixa- 
tions, etc., more readily. 

3. Perception. Freud wrote extensively 
about the role of the father image, the 
mother image, and similar pictures of 
people in relationship to the child's per- 
sonality. If a boy pictures his father as 
stern, forbidding, unyielding, and punitive, 
this will provide a different guide to be- 
havior from that if the father is seen as 
jolly, generous, forgiving, and helpful. This 
perception of the father may determine the 


boy’s reaction to bosses, to government, 
and to leaders in every kind of social 
group. Stimulus generalization operates to 


attach this percept to all kinds of related 
adult figures. Furthermore, the constancy 
tendency makes it very difficult to change 


such a percept, once it has become well 
established. 

The child’s perception of his environment 
as warm and friendly, or as cold and hostile, 
is one of the fundamentals of personality. 
Security is built into the personality and 
becomes a strong protection against later 
disturbance, if the child in the first year 
of life learns that he will be loved, com- 
forted, fed, and protected. An insecure 
period at this time can lay a shaky founda- 
tion upon which no habit structure is ever 
really firm. 

Note was made in the chapter on per- 
ception of the fact that behavior is deter- 
mined by how we perceive a situation, not 
by the physical situation. Freud illustrates 


this at many points. For example, the 
mother may be trying to protect the child 
from harm, but if the child perceives this 
as restraint and interference, his response 
is one of anger. To a person who has become 
fixated on the oral sadistic level, any denial 
of friendship may be seen as an outrageous 
insult, calling for vicious retaliation. 

4. Learning. The point at which Freud’s 
theory is really weakest is in the area of 
learning. Whether because the scientific 
study of learning had not proceeded far 
in his day, or because he was more inter- 
ested in the dynamic side of the picture, he 
paid very little attention to this process. 
The result is sometimes confusing. For 
instance, fixation (his main concept for 
these phenomena) may result from too 
much gratification, from not enough grati- 
fieation, or from some frightening, trau- 
matic experience at a given stage in devel- 
opment. Obviously such an explanation 
explains too much. 

It seems reasonably certain that the 
effects of too much gratification will be 
different from those when too little satis- 
faction is obtained. Suppose we take the 
oral stages as an example. If the child gets 
the breast freely, is generously indulged, 
and is not weaned at the usual time, he 
feels no motivation to develop to a later 
stage. He can just lie passively and wait 
for pleasure to drop in his mouth. He will 
acquire an expectancy that everything will 
work out with no effort on his part. Con- 
versely, the child with too little oral 
pleasure will acquire an expectancy that 
people will deprive him, and he must fight 
for everything he wants. 

The results of frightening experiences, 
on the other hand, probably have the 
character of conditioned responses. We have 
noted that fear gives rise to anxiety. If the 
child discovers a way of reducing his 
anxiety, that method will be learned (in- 
strumental CR) and will be very hard to 
extinguish. Now the methods developed 
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by a child are likely to be very inappro- 
priate for an adult, yet, because they do 
not extinguish, they become a permanent 
part of the mental apparatus and show up 
whenever anxiety is aroused (cf. combat 
fatigue, page 511). If, on the other hand, 
the child does not figure out a way of 
reducing the anxiety, we get a classical 
CR—heart palpitations, visceral disturb- 
ance, and so on. These likewise hang on 
long after they should have disappeared. 

Imitation. Learning by imitation was 
mentioned briefly in Chap. 9. It should be 
observed that in Freudian theory there 
are two kinds of phenomena which involve 
learning by imitation; both of them are 
called identification by Freud, but it seems 
likely that they are different.! In the early 
oral stage, the child learns that his mother 
is a separate person. He also learns to love 
her. Apparently quite spontaneously he 
comes to imitate some of her movements 
and vocalizations (after he has acquired 
some motor control via the circular reflex 
route, page 342). Since the mother praises 
and rewards such imitation, it becomes 
fixed as a habit pattern. 

The other kind of identification is that 
which first appears at the Oedipus complex 
stage as a device for reducing anxiety. The 
child feels anxious because of his aggressive 
behavior toward the same-sex parent, and 
also because of the disapproval he gets 
from his love object, the opposite-sex 
parent. To reduce this anxiety he tries 
imitation of the same-sex parent. This is a 
form of power identification, as opposed to 
the earlier type, which is a love identifica- 
tion. So the boy imitates his father in an 
attempt to placate him and also to be like 
someone the mother loves. He learns, con- 
sequently, that the way to be praised and 
rewarded is to be a “good” boy, t.e., to act 
out the pattern set by the culture and the 
parents. At this stage the boy and girl 


1 Dr, O. H. Mowrer first called our attention to 
this difference. 
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suddenly differentiate very sharply, de- 
veloping activities and preferences appro- 
priate to their sex roles in our society. 

Associations. Association and condition- 
ing are, of course, rather similar. It is 
obvious, however, that we can correctly 
speak of association when the child learns 
to love or fear one person, then responds 
similarly to another because of a purely 
verbal relationship. The major psycho- 
analytic technique, as a matter of fact, is 
asking the person to start with some idea 
and give all the verbal associations he can 
think of. So, for example, a child patient 
with a phobia for horses, when asked to 
tell what he thought of, spoke of size, 
strength, and finally, of his father. The 
real source of his anxiety, it developed, was 
his fear of his father because of sins the 
boy imagined he had committed; he did 
not wish to express fear of his father, and 
it had got associated with horses as an 
indirect expression. 

Verbal associations with powerful emo- 
tional coloring can crowd out other ideas. 
All strong motives have a focusing effect; 
attention is concentrated on this goal or 
threat, and other items are excluded. 
Obsessions develop when the person cannot 
get his mind off a certain idea. Any irra- 
tional association, firmly held, is almost 
certain to be emotionally determined. Jung 
tells of a poet walking near a village who 
commented vehemently about the ex- 
tremely unpleasant tone of the nearby 
church bells. Since there was nothing 
unusual about the sound of the bells, this 
seemed irrational. Shortly it developed that 
the clergyman of that church wrote poetry, 
some of which had been praised as superior 
to the produets of the man criticizing the 
bells. The antagonism to a rival poet had 
been displaced to the church bells which 
were associated with him. 

5. Remembering. Freud placed a great 
deal of stress on repression as a device for 
dealing with anxiety. Apparently a rather 


spontaneous technique for getting rid of an 
unpleasant memory is just to bury it. 
However, some people use this method 
much more often than others. Repression 
may be a function of retroactive inhibition; 
if I think of X, and X disturbs me, I 
quickly start thinking of something else. 
In this way I may gradually succeed in 
blocking out the thought of X entirely. 
Or I may jump from X to Y so rapidly that 
X never becomes clearly conscious. 

Memory images are also subject to dis- 
tortion (Chap. 10). Emotion and desire 
are the most potent forces making for such 
transformations. One may develop a dislike 
for John, and afterward “remember” that 
he has done things to justify this dislike, 
even though such events did not objectively 
happen. We have discussed this matter of 
inventing fictitious memories in connection 
with the problem of paramnesia (page 358), 
which is closely related to this type of 
memory distortion (cf. Fig. 13:5). 

This is a serious problem in research 
on the role of childhood events as deter- 
minants of adult personality traits. Sup- 
pose we study a group of very infantile, 
passive, dependent adults. In their mem- 
ories we find reports of long-continued 
indulgence by parents. Is this fact, or is it 
what they wish to remember? Conversely, 
persons who are hostile to their parents 
claim that they recall excessive severity 
by parents. Much of this may be retrospec- 
tive falsification to confirm the present 
emotional feeling. 


The Decisive Role of Early Childhood 


Seattered throughout this book have been 
casual references to the great importance 
of early infancy and childhood in shaping 
the personality of the individual. Our dis- 
cussion of Freudian theory has simply 
brought this into focus; however, most 
psychologists hold this is simply a fact, no 


. question of theory at all. What are the 
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FIG. 13:5. An illustration of selective learning and remembering. Personality 
develops as the individual learns certain ways of perceiving situations. Further- 
more, as he gets slanted in a given direction, he learns more readily items which 
fit into that frame of reference, and forgets more readily those which do not 
(cf. Edwards, page 366). In the experiment illustrated above, subjects were 
asked to memorize a paragraph of violently anticommunist material. Those sub- 
jects who were themselyes anticommunist learned this passage more rapidly, 
and retained it longer, than subjects who were procommunist. When the content 
of the passage was reversed (procommunist), the relative efficiency of learn- 
ing and remembering was higher for procommunist subjects. Thus personality 
tends to become more consistent as we learn what fits our prejudices, ignore or 
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forget that which does not. (From Levine and Murphy, 1943.) 


reasons for this extraordinary significance 
being attached to early experiences? 

1. The first experience defines a pattern of 
perception. If the parents are kind, the 
child expects others to be kind and per- 
ceives them as kind (unless they are 
definitely unpleasant). Within fairly wide 
limits, the child will see what he expects to 
see. The first few experiences with people, 
then, may be crucial for the interpretation 
of a far greater number in later years. The 
greater intensity of infantile emotions and 
motives probably contributes to this effect. 

2. The first experience biases future learn- 
ing. You avoid situations which are per- 
ceived as negative; hence you may never 
learn your error—if there is one. Further- 
more, by acting in a negative or antago- 
nistie way, you may evoke rejection or 
dislike from others and hence conclude that 
you were right. 

You acquire a certain frame of reference, 
based on these early experiences, and then 


ignore evidence which does not fit this 
framework, or distort the facts to fit it. 

3. The first experience sets up standards of 
value. Whether a particular object shall be 
positive or negative in valence may be 
determined by the first contact with it. An 
object associated with need satisfaction is 
perceived as positive and sought after in 
future, and these values may persist in- 
definitely. The objects which are assigned 
positive values by the parents also come to 
be perceived as positive, and sought after. 
The infantile need satisfactions and frus- 
trations seem to be more intense (see 
above) and consequently will be more 
potent in determining valences than will 
later incidents. 

4. The young child lacks critical evalua- 
tion. When one has had experience with one 
hundred people, he has data in terms of 
which comparison, criticism, and evaluation 
are possible. When he has met only three 
people, and all happen to be unpleasant, 
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he must inevitably conclude that all people 
are bad. He lacks the breadth of experience 
to criticize his conclusions; and, once 
established, these become set and resist 
criticism. 

5. The young child lacks symbols for 
experiences. In Chap. 11 we laid great stress 
on the role of manipulation of symbols. 
Man thinks by putting symbols together in 
new combinations, by perceiving relation- 
ships among symbols, and so on. But such 
thinking presupposes that the relevant 
objective material has symbolic representa- 
tion. Experiences in the first year of life 
are prelinguistic. Conditioned responses, 
habits, perceptual patterns are formed but 
not attached to suitable verbal symbols. 
This means that thinking about these 
events and attempting a reevaluation of 
them is most difficult. 

These generalizations suggest that the 
child's personality is most plastic at birth 
but soon begins to set. Rigidity steadily 
increases throughout life, with older people 
especially difficult to change. However, 
personality modification at any age is quite 
a task; this is why psychotherapy may be a 
matter of months and years. It takes a lot 
of work to break down these patterns which 
have become so firmly rooted. 


The Role of Conflict 


The great importance of conflict in shaping 
personality is another Freudian contribu- 
tion which is now generally accepted as 
fact rather than theory. Personality, ac- 
cording to our summary of Freud, is 
largely a matter of the way the person now 
solves his conflicts of motives, or the way 
he has solved conflicts in the past. Each 
individual has his own unique pattern of 
goals toward which he is striving, threats he 
is avoiding, and devices for achieving these 
purposes. 

This means that the question of conflict 
needs to be explored more thoroughly than 


we have so far. Freud has called our atten- 
tion to at least two kinds of conflicts which 


have far-reaching implications for adult 
personality. One of these is the ambivalent 
conflict toward the parents: the fecling of 
love and hate, liking and disliking, for the 
parents who both satisfy and punish. 
Another is the Id-Superego conflict, be- 
tween crude selfish impulses and the social- 
ized motives which we aequire through 
group living. We shall therefore devote the 
following chapter to an analysis of con- 
fliets, how they arise, and how they are 
resolved. 

SUMMARY 

Personality is defined as the unique pat- 
tern of perceptions and motivations which 
characterizes a specific individual. Per- 
sonality is expressed, however, through 
facial expressions, gestures, and complex 
social habits. The early foundation of 
personality is ascribed to motives and 
emotions; children differ in their ways of 
responding to tension situations, and the 


sum total of these characteristic ways of 
mobilizing energy is called temperament. 

Temperament provides only an inherited 
core for the development of personality. 
Social rewards and punishments reinforce 
certain ways of behaving and inhibit others. 
Identical twins appear to resemble each 
other highly on temperamental traits but 
to differ more on traits involving social 
interactions. Comparisons of people in 
different cultures show that there is little 
evidence favoring the inheritance of any 
specific facial expressions or expressive 
patterns for emotional states. All these 
seem to be learned under the need to 
communicate to others and to avoid social 
disapproval. 

The social aspects of personality include 
habitual ways of interacting with other 
people. These patterns are first laid down 
in the child-parent relationship but are 


modified by play situations, school, and 
later experiences. Temperamental traits, 
of course, affect this development; a child 
with a high energy level is necessarily going 
to have a large number of interactions, but 
whether these will be predominantly pleas- 
ant or unpleasant seems to depend upon 
the social situation. 

The most stimulating and comprehensive 
theory of personality development was 
proposed by Sigmund Freud. Even though 
it is still questioned at many points, it has 
had a profound influence upon psycho- 
logical thinking. Freud showed that the 
child goes through a complex series of 
stages in quest of pleasure (satisfaction of 
motives). In this developmental sequence 
he acquires his preferences for certain kinds 
of people, for playing certain roles in 
relationship to people, for living a specific 
kind of existence. 

Freud is doubted particularly on two 
points. One is that he places an emphasis 
on sex which, even though he defines sex 
very broadly, still seems unrealistic. The 
other biogenic drives, hunger, thirst, ete., 
are important, and so are the emotions 
(love, anger, fear, anxiety) and the social 
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motives (security, dominance, group identi- 
fications. and values). A second point of 
objection stems from the suggested em- 
phasis on heredity. Freud treats personality 
development too much as an inevitable 
progress through certain stages, without 
regard to the importance of environment. 

Freudian theory can be modified by 
tying the facts of childhood emotionality 
and adult personality to the realities of 
perception, motivation, learning, and mem- 
ory. If we look upon the child as an organ- 
ism in quest of need satisfaction and the 
restoration of a favorable equilibrium, we 
can understand the various stages through 
which he goes. Cultural evidence suggests 
that some of these stages drop out when 
the environment does not offer the appro- 
priate rewards or obstacles. 

Freud placed emphasis on two points 
which have great significance for modern 
psychology of personality. One is the 
extreme importance of the first few years of 
life; the foundations of personality are prob- 
ably set to a major extent before the age of 
six. The second is the significance of conflict 
situations in molding personality. This will 
be the topie of the following chapter. 


Aviron, G. W.: Personality: A Psychological Interpretation. New York: Holt, 1937. 


Burt, Cyrim: Factors of the Mind. New York: Macmillan, 1941. 

CarrEuL, R. B.: Personality. New York: McGraw-Hill, 1950. 

| Harsa, C. M., and H. G. SCHRICKEL: Personality: Development and Assessment. New York: Ronald, 
1950. 

Hunt, J. McV.: Personality and the Behavior Disorders. (2 vols.) New York: Ronald, 1944. 

Murpuy, GARDNER: Personality. New York: Harper, 1947. 

Surtpon, W. H., and S. S. STEVENS: Varieties of Temperament. New York: Harper, 1942. 

Sraaner, Ross: Psychology of Personality. (rev. ed.) New York: McGraw-Hill, 1948. 


1 See also p. 547. 


CHAPTER 14 


Conflict 


Our development of the subject matter of 
scientific psychology has so far stressed the 
desire for a single goal and the learning of 
a behavior pattern adequate to achieving 
that goal. In the process we found it 
necessary to note the perception of environ- 
mental objects, as well as thinking, recall- 
ing, and imagining, in the search for goal 
achievement. If human beings manifested 
only the psychological functions so far 
examined, life would go on—but people 
would be not so interesting, or so complex, 
or so queer. 

The decisive difference between the 
simplified psychology with which we have 
dealt and the realities of everyday life is 
the phenomenon of conflict. Man does not 
—alas—desire only one single goal at any 
given time. He is quite likely to find him- 
self, like the gallant knight in the fable, 
attempting to leap on his horse and gallop 
in all directions. He wants conflicting and 
incompatible goals. Worst of all, he both 
wants and fears certain goal objects. 

In the preceding chapter we began ex- 
ploring the phenomena of personality 
development. A careful inspection of the 
area indicated that we needed to examine 
the various kinds of conflict and the way 
people resolve their conflicts, if we were to 
understand their personalities, Indeed, 
some psychologists have proposed that 
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personality could be defined as the in- 
dividual’s customary pattern of conflict 
solution. 

Taken literally, the term conflict refers 
to situations in which opposing motives 
press the person toward opposite or in- 
compatible actions. Thus the child who 
wants to pat the dog and is afraid he will 
bite is in a simple conflict situation; and 
the adolescent boy who wants to ask a girl 
for a date and is afraid to lift the telephone 
and call her is in another. However, there 
are some situations which belong here even 
though it is difficult to identify a conflicting 
motive; the person may have an impulse 
which encounters a frustration, and this 
creates a problem which he must solve. In 
Chap. 3 we passed off the topic of frustra- 
tion very briefly, noting that one of its 
consequences commonly was the arousal 
of aggression and the emotion of anger. At 
this time we shall examine frustration more 
closely and see that it also has other con- 
sequences for personality development. 
Finally, we have certain phenomena which 
perhaps should be grouped under the term 
threat, which belong here. If the individual 
feels his security or his power threatened 
by some outside influence, this will evoke 
the same kind of conflict-solving behavior. 

Perhaps we can make this clearer by 
saying that the phenomena of conflict solu- 


tion are simply applications of the tech- 
niques of problem solving which we 
discussed in Chap. 9. At that point we 
noted that problem solving occurred when 
we have (1) a goal desired by the organism, 
plus (2) a barrier which prevents the goal 
from being achieved until the organism 
develops some skill or insight into the 
situation. Conflict of motives, frustration, 
and threat are alike in that all pose a 
problem for the organism. Some solution 
must be devised. The solution may partake 
of the character of trial-and-error activity, 
as in maze learning, or insight, as in the 
two-rope problem. The person must per- 
ceive the essential aspects of the situation 
and perhaps must attend to certain stimuli 
within himself in order to reach the goal. 
The method adopted by the person may 
include the manipulation of physical ob- 
jects, but it is more often a matter of 
manipulating symbols (thinking). The kind 
of solution achieved will obviously be a 
function of intelligence level, although 
many intelligent people fail to achieve 
satisfactory solutions to their conflicts. 


Types of Conflict 


Throughout this book we have made use 
of the topological diagrams first introduced 
into psychology by Kurt Lewin, as ways of 
representing dynamic situations. These are 
particularly useful in dealing with conflict, 
and we shall classify the different types 
of conflict in terms of this topological 
arrangement. 

The simplest dynamic situation, of 
course, is that of the individual motivated 
toward a goal (Fig. 14:1). This kind of 
representation is useful because it applies 
equally to a hungry man wanting food, a 
college student aiming for a medical degree, 
and a politician seeking the presidency of 
the United States. It focuses on the essen- 
tial elements in the situation. 

Now, if the line dividing the person from 
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FIG. 14:1. Positive valence. We represent thus any 
goal object toward which the individual strives. 


the goal in Fig. 14:1 is used to represent a 
barrier, we have a frustration situation. 
The individual is blocked from immediate 
attainment of the goal. How will he deal 
with this situation? There are several 
alternative ways, which we shall discuss 
later in this chapter. In many cases, the 
barrier has the qualities of a threat, so 
that it actually becomes one of our basie 
conflict situations. Let us see how these 
line up. 

Three basic conflicts. Valences can be 
either positive or negative. We can be 
attracted to an outside goal, or we can be 
repelled by it. From this twofold classifica- 
tion of valences we can derive three basic 
types of conflicts, as follows: 

1. Approach-approach conflicts. Suppose 
the dynamic situation is that represented in 
Fig. 14:2. The person finds himself faced 
with two attractive but mutually exclusive 
goals. So a child may have only one nickel 
and want both an ice-cream cone and pop- 
corn. A man may wish to marry a beautiful 
blonde, and also a lovely brunette. In a 
complex world like ours, we must often 
expect to encounter such incompatible 
choices. 

The fable of Burian’s ass recounts that 
he starved to death because he was exactly 
halfway between two attractive piles of 
hay. Unable to choose, he stood rooted to 
the spot until he collapsed. Fortunately, 
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FIG. 14:2. Approach-approach conflict. The indi- 
vidual is impelled toward incompatible goals, each 
having a positive valence. 


neither donkeys nor human beings are this 
stupid. A chance stimulus will start the 
donkey moving toward one goal; as he gets 
closer, it looks larger and more attractive, 
so the choice is quickly made. Approach- 
approach, or Type I, conflicts, then, are 
usually solved quickly and with little 
evidence of damage to the personality. 

2. Avoidance-avoidamce conflicts. Some- 
times the individual finds himself between 
two threatening valences. The little boy 
must do his arithmetic or face the prospect 
of a spanking. The draftee must become a 
soldier or go to jail. Social pressure compels 
us to carry out many unpleasant tasks. 

What happens in the case of avoidance- 
avoidance conflicts? If the individual starts 
toward one negative valence, it begins to 
appear larger and more threatening. If 
then he turns back toward the second, it 
seems more alarming in  turn.Thus this 
Type II conflict gives rise to great vacilla- 
tion of behavior. 

When there is pressure on the individual 
to go away from each of these conflieting 
valences, the resultant is likely to be a 
force out of the field. If the person can 
travel along the dotted line shown in Fig. 
14:3, he will escape from the unpleasant 
situation without embracing either alterna- 
tive. Tt is usually necessary, therefore, to 
put restraints around the edges of such a 


situation, to prevent this kind of escape. 

While Type II conflicts undoubtedly 
cause some distress, they are usually 
resolved without any substantial damage 


to the personality. There is some reason 
to believe that they are associated more 
with delinquent and criminal behavior, 


running away from home, and similar 
responses which might be considered “ going 
out of the field" than with disturbance of 
inner response systems. 

3. Approach-avoidance conflicts. The third 
type of conflict seems to be the one which 
is most serious in relation to personality. 
This is the kind presented by a goal which 
is both attractive and threatening (Fig. 
14:4). It is typified by the child’s ambi- 
valence toward his parents, e.g., in the 
Oedipus complex situation the boy may 
feel both affection and rivalry toward his 
father. It is also characteristic of Id-Super- 
ego conflicts, as in the case of a selfish 
impulse to do something immoral and the 
socialized desire to avoid such acts. 

Both the Type II and Type III conflicts 
create a great deal of inner tension. It is, 
however, possible to escape from an avoid- 
ance-avoidance conflict if one can get out 
of the field. This is impossible with the 
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FIG. 14:3. Avoidance-avoidance conflict, The indi- 
vidual is between two threats or dangers. Unless 
restrained by barriers of some kind, he is likely to 
take the course represented by the dotted line, and 
"go out of the field.” 


Type III conflict because the person carries 
the conflict with him wherever he goes. If 
you have a strong desire to love someone 
and also are intensely afraid of loving 
anyone because that exposes you to the 
possibility of being hurt, you cannot run 
away from your conflict. It is for this 
reason that the Type III conflicts cause the 
greatest personality problems. 

It is worth while noting here that some 
situations which superficially are Type I 
(plus-plus) dynamically fall in this group. 
Suppose a college man has a desire to make 
high grades and also to excel in athletics. 
He knows the time spent on the latter will 
endanger the former. Some men can make 
the choice without disturbance, as sug- 
gested above. But others will find the idea 
of giving up either goal quite threatening. 
If he interprets low grades as a serious 
threat and failure to make the team as a 
serious threat, then he is in a double ap- 
proach-avoidance situation; both courses of 
action carry both positive and negative 
valences. Such conflicts have the disturbing 
quality of the other Type III examples. 

There is one other Type I situation 
which dynamically belongs with Type III. 
Consider the case of the young man who 
wants both the blonde and the brunette. 
Perhaps he marries the blonde. If his 
interest in her was pretty much limited to 
the physical sex impulse, then this will be 
weakened by satiation. Should the other 
goal (the brunette) still be available, the 
impulse to move in that direction may now 
be quite strong, opposed only by the Super- 
ego restrictions on socially disapproved 
behavior. (If the marriage is based also 
on symbolic desires—e.g., for companion- 
ship, tender affection, common interests, 
which are not weakened by satiation, this 
is less likely to occur.) 

There is one important feature which all 
conflict situations have in common. This 
is the high level of tension arousal. We 
know that the presence of a single strong 
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FIG. 14:4. Approach-avoidance conflict. The individ- 
val is attracted toward a goal, which also signals dan- 
ger;or he isattracted toward a goal and must undergo 
a painful or threatening experience to achieve it. 


positive or negative valence in the field 
can cause the person to mobilize energy 
and get ready for vigorous action. Conflicts 
are characterized by the presence of two 
valences, both of which may be quite 
strong. Thus tension is generated to an 
unusually high degree. Unless the person 
devises some solution for his confliet, the 
tension persists; this is physiologically 
somewhat analogous to letting an auto- 
mobile engine run at high speed with the 
gear shift in neutral. The machine seems 
to be shaking itself to pieces. As will appear 
in this chapter, the human machine can do 
likewise. 

Barriers and valence. We have noted in 
other chapters that, when a positive 
valence is behind a barrier, it seems some- 
how more attractive. Thus children rated a 
toy behind a wire eage as more desirable 
than the same toy when it was within 
reach. This apparently is tied in with the 
extra energy mobilization which goes with 
deprivation and frustration. When a goal 
is behind a barrier, there is a possibility of 
deprivation, of being prevented from reach- 
ing it. This presumably evokes a more 
vigorous energy mobilization, and this in 
turn would be reflected in perception of 
the goal as more desirable. Thus “distant 
pastures look greenest” and a sex object 
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FIG. 14:5, Effect of conflict upon response strength. Rats were fed in a 
goal box 1, 3, 9, 27, or 81 times. The speed of running to the goal box 
for these animals is shown in the "before shock” curve. Now they received 
one, two, or three shocks in the goal box. The marked decrease in speed 
of response as conflict is introduced can be noted by these curves. (From 


Kaufman and Miller, 1949.) 


which is forbidden by a taboo may there- 
fore seem more attractive. 

It is probable that this holds, not only 
for a simple barrier in front of the goal, but 
also for threat or negative valence, ds in 
the Type III conflicts. There is danger in 
seeking a certain goal, but that just makes 
it all the more interesting. So the individual 
starts toward it, but as he gets closer, the 
threat seems more alarming. This may 
cause him to stop or even retreat. Then the 
positive valence looks more attractive, and 
he starts approaching the goal again. In a 
conflict situation involving strong positive 
and strong negative valences, as in sex vs. 
social taboo, this can lead to long-eontinued 
oscillation, indecision, and confusion, 

Experiments on conflict. It is difficult to 
study the very personal types of conflict 
in human subjects except by clinical 
means, which prevent any direct compari- 
son of people subjected to exactly the same 
stimuli. It would also be difficult to measure 
the results of the conflict. For these reasons, 
psychologists have recourse to experiments 
on conflict. N. E. Miller of Yale University 
has devised some ingenious studies which 


support very nicely the generalizations in 
the preceding pages based on complex 
human problems. 

One of Miller's investigations (Kaufman 
and Miller, 1949) had white rats trained 
to run down an alley for food. With repeti- 
tion, the rats ran faster and faster until 
they approached their physiological limit. 
This curve is shown in Fig. 14:5 as the 
"before-shock"' series. Then the animals 
were divided into groups and given one, 
two, or three electric shocks in the food 
box. The results are shown in the other 
curves in Fig. 14:5. Animals which had had 
only one rewarded trial simply did not go 
to the food box after even one shock. The 
same was true of those receiving only three 
rewarded trials. Rats who had had nine 
rewarded trials and one shock went fairly 
quickly to the food box; those with nine 
rewards and two shocks went very slowly; 
with nine rewards and three shocks, they 
did not go. Only when we get to animals 
which had experienced 81 food rewards 
before shock do we get enough habit 
strength to overcome three shocks. 

Another way of arranging the data is 


shown in Fig. 14:6. Will the rat actually 
enter the food box after two electric shocks 
there? About 30 per cent of the animals 
fed once finally ventured into the box; but 
there is a gradual increase until with 81 
feedings, about 90 per cent still enter the 
box after two shocks. 

This type of experiment directly opposes 
a positive valence, food, to a negative va- 
lence, threat of shock. The results show that 
the positive valence must be strengthened 
by many rewards before it will overcome 
a small number of punishments. The more 
rewarded experiences, the stronger the 
approaching tendency; the more punished 
runs, the stronger the avoidance tendency. 
Miller also found evidence that, at a 
distance, the positive goal had more pull; 
but as the rat approached the food box, the 
negative tendency became stronger. Thus 
the rat would start toward the box, slow 
up, and finally stop. 

Our main interest in this chapter is in 
the devices by which human beings resolve 
conflicts, and the subsequent personality 
developments. These features cannot be 
studied with animals. The animal re- 
searches are interesting chiefly because 
they verify some of our deductions regard- 
ing behavior in a conflict situation and 
regarding the strength of tendencies to 
approach and avoid particular stimuli. 

Common sources of conflict. Our culture 
tends to present young people with many 
conflicts. In a simple, primitive society, 
there may be only a few goals, well defined 
as to when and how they are available. The 
parents and other adults have clear ex- 
pectancies as to how young men and women 
should act, and they communicate their 
beliefs directly to the younger generation. 
This tends to eliminate Type I conflicts 
almost completely. The lack of ways of 
escape, plus the potency of social pressure, 
means that Type II situations are usually 
solved by doing the unpleasant task which 
is demanded. The relative acceptance of 
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FIG. 14:6. Effect of two shocks upon entering the goal 
box. When 1 positive reinforcement (food in goal 
box) is balanced against 2 negatives (shock in goal 
box), only about 30 per cent of the rats would again 
enter the goal box. If, however, 81 positive experi- 
ences are balanced against 2 negatives, about 90 per 
cent of the animals will continue to enter the box. 
(From Kaufman and Miller, 1949.) 
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impulses, with fewer taboos on gratification 
and less anxiety about punishment, would 
decrease the frequency of Type III 
conflicts. ! 

In the United States, certain kinds of 
conflicts are practically universal. We have 
tried a little experiment in class of handing 
out a fake "personality diagnosis." One of 
the sentences reads: “You have experi- 
enced considerable difficulty with your 
sexual adjustment." About 95 per cent of 
college students agree that this “diagnosis” 
is correct. Similarly, 70 per cent or more 
are likely to say that they have been 
bothered by feelings of inferiority—which 
connotes a conflict between a positive 
desire for achievement or dominance, and a 
fear of failure. 

Conflicts between biogenic drives are 
rare, and usually easy to solve. If I am both 
hungry and sleepy, I will act on the stronger 
impulse—probably eat first and then sleep. 

1 There are, of course, primitive societies with 
numerous taboos on impulse gratification; as 
might be expected, they show numerous conflict 


and personality problems resembling those in 
our own culture. 
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Diffieulties arise, however, as soon as we 
get confliets between the biogenie drives 
and emotions or social motives. Thus it is 
possible to have conflicts between hunger 
and either anger or fear; indeed, many 
maladjusted children have difficulties in 
this area as a result of nagging and fighting 
at mealtimes. However, those drives which 
represent constancies necessary for life— 
food, water, etc.—will usually become 
sufficiently potent that they will overcome 
any but the most extreme opposition. Sex, 
on the contrary, does not represent any 
vital constancy. When it conflicts with 
anger, fear, ambition, or ethical values, 
the result may be a deadlock, with sexual 
gratification indefinitely postponed. 

Most of the biogenic drives consequently 
can be subject to only a few social restric- 
tions. A society which imposed excessively 
stringent taboos on eating would simply 
disintegrate. Its members would leave or 
die. Sex, on the other hand, can be sub- 
jected to numerous and severe restrictions; 
small groups of people can abandon sexual 
gratification permanently with no mental 
or physical damage. Thus it is hardly 
surprising that sex carries more restrictions 
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FIG, 14:7. Sex drive and marital happiness. When 
sex drive is judged to be relatively equal, happiness 
is at its maximum; a slightly greater drive on the part 
of the male is not much of a handicap, If, however, 
there is a marked disparity in sex demand by either 
partner, happiness scores go down. (From Terman, 
1938.) 


and hence is involved in more conflicts than 
the other drives. 

Sex also conflicts with various social 
motives. An ambitious man may avoid 
sexual involvements which would interfere 
with achieving his status goal. A woman 
may have a picture of a wife’s role as 
inferior and hence reject sex to avoid feeling 
inferior when she is married. Sex may come 
into conflict with group identifications and 
with social values of various kinds. T'hus 
it is hardly surprising that Freud, working 
as he did primarily with disturbed, un- 
happy people, found sexual problems in a 
prominent position. Our culture offers 
numerous occasions for this to happen. 

But there are many other conflicts too. 
Second in frequency, probably, is the power 
or dominance motive. In Western civiliza- 
tion exaggerated expectancies are built up 
as to possible status achievement. Boys 
are told that, if they work hard they can 
be president, general, financial magnate, 
ete. The opportunities for achievement are 
microscopic relative to the number of 
aspirants. Thus frustration, guilt feelings, 
etc., are common. At the opposite pole we 
have many individuals whose basic desire 
is to be passive and dependent on someone 
else. They live in a culture which exag- 
gerates the importance of active, aggressive 
striving, of standing on your own feet. This 
creates many problems for them. 

Parent-child relationships provide many 
situations involving conflict over depend- 
ence and independence, especially with 
adolescents striving to assert themselves 
against what they perceive as excessive 
parental control. The Oedipus period in- 
volves conflict over affection and monopoly 
of one parent’s attentions. If a child feels 
unloved by his parents, he may punish 
them by being bad; they attempt to dis- 
cipline him, and this leads to further fric- 
tion. Husband-wife relationships offer nu- 
merous conflicts based on sexual motives. 
Terman found that the happiest marriages 
are those in which sex drive is equal in 
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FIG. 14:8. Conflict solution by diminishing one valence. If the person can redefine the situation so as to convince 
himself "I don't really want that,” then the conflict weakens. Repression can cause the positive valence to dis- 
appear completely. (Or he may structure the situation so that he does not perceive the probability of punish- 
ment; in this case he suppresses the negative valence. This weakens the conflict but of course does not avoid 


the later unpleasantness.) 


strength (Fig. 14:7). If the drive is still 
strong in one, and satiated in the other 
partner, this may easily lead to friction. 
But many marital difficulties arise from 
conflicts over dominance (who is boss), 
from conflicts over expectancies (I want 
my wife to make a fuss over me and she 
doesn’t want to be bothered), and from 
differences in values and interests. All other 
forms of interpersonal relations—boss- 
worker, teacher-student, and so on—can 
also lead to conflicts of motives or frustra- 
tions of one person’s motives by the other. 

It is literally impossible to give any 
satisfactory statement as to the specific 
impulses which give rise to our personality 
problems and conflicts, because virtually 
every motive can, under appropriate con- 
ditions, come into conflict with some other 
impulse. This means that it will be more 
constructive for us to think in terms of the 
schematic analysis of positive and negative 
valences given earlier, rather than trying 
to pin down each conflict to some specific 
motivation. 


Mechanisms of Conflict Adjustment 


The person who finds himself in a conflict 
situation experiences a disturbance of 
equilibrium. In accordance with the general 
principle of homeostasis, he attempts to 


restore either the prior equilibrium or a 
new one. All the resources of the organism 
can be drawn into this effort. Perception, 
association, remembering, problem solving, 
and thinking are particularly involved in 
significant conflicts. 

Tt is possible, broadly speaking, to 
classify conflict adjustments into two 
groups. One group is composed of those 
techniques developed by the organism 
primarily through a modification of the 
stimulus. If one can look at things dif- 
ferently, perhaps the conflict will disappear. 
If the positive valence can be made to 
seem" much smaller (Fig. 14:8), then the 


FIG. 14:9. Shifting response. Some conflict solutions 
are simply matters of varying the response. If one 
course of action (A), which is easy to begin, leads to 
pain and punishment, the person may shift to B even 
though it is less accessible and perhaps requires more 
effort. 
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conflict is decidedly less severe, and a 
decision can be made. A second type of 
adjustment emphasizes modification of the 
response. The person may first take the 
obvious pathway A to a goal (Fig. 14:9), 
but as he encounters a conflict, he may 
shift to the less available but safer pathway 
B. These two classes of adjustment are not, 
of course, mutually exclusive. They do give 
the main emphasis in these efforts at 
equilibrium. 


Modification of the Stimulus 


Throughout this volume we have shown 
how man, by learning to focus attention 
on certain stimuli, comes to deal adaptively 
with his environment. He learns to pick 
out the goal object when it is hidden in 
the total psychological field. He learns to 
attach positive and negative valences to 
perceptions as they lead to satisfaction or 
deprivation. He learns to observe minute 
changes in the facial expressions and voices 
of other people and guide his behavior 
accordingly. We suggested in Chap. 6 that 
no two of us live in identical worlds, that 
each has his own ‘private universe" con- 
structed out of his motives and his ex- 
periences. With this background it should 
occasion no bewilderment when we de- 
scribe a conflict solution as involving a 
change in the characteristics of the per- 
ceived situation. 

Another way of saying this is that the 
person in a conflict is at a choice point 
(Chap. 9). This may lead to a restructuring 
of the environment. The individual may 
perceive things differently and thus may 
find a way out of his problem. 

There are several ways in which this 
modification of the situation can occur. 
One simply involves the substitution of 
equivalent stimuli—displacing one by an- 
other. Another involves refusal to see 
certain aspects of the situation, with, 
perhaps, exaggeration of other aspects. A 


third involves various kinds of distortions 
of the perceived situation. We shall examine 
each of these briefly. 

Displacement, An emotion can be dis- 
placed from one object to another. We 
illustrated this (Chap. 3) with examples 
such as the businessman who is angry at 
his wife and bawls out his secretary, A 
woman who has no children of her own 
to love may lavish a lot of affection on 
some cats. Displacement, of course, ex- 
tends to the biogenic drives and social 
motives. We may crave tenderloin steak 


but can displace this appetite onto ham- 
burger if necessary. A man who had set his 
ambitions toward becoming president of a 
big corporation may have to settle for 
becoming president of a big union. 
Displacement tends to operate along the 
lines of equivalent stimuli. It is a case of 
positive transfer. Note that the response 
remains substantially unchanged; it is 


simply directed upon a new stimulus other 
than that which triggered the conflict. 
Displacements occur when the avoidance 
aspect (negative valence or threat) of a 
situation is too potent for the approach 
tendency; as, for example, a man who 
would like to attack the policeman who 
gives him a ticket for speeding may fear 
the consequences of such aggression. He 
inhibits this action but comes home and 
kieks the dog. Displacement also occurs if 
the barrier in a frustration situation is 
impenetrable. When additional energy is 
mobilized against the barrier without 
success, this tension has to go somewhere; 
it frequently is drained off in displacements, 
such as attacks on minority groups. 
Repression. One of the commonest types 
of conflict solution is repression. This takes 
the form of denying the existence of one 
horn of the dilemma, of refusing to see one 
of the conflicting valences. It is interesting 
to note that repression usually affects the 
positive valence; negative valences, by 
virtue of the powerful visceral tensions 


they arouse, are usually prepotent. How- 
ever, repression of the negative valence can 
also occur. 

A boy who has been reared in a strongly 
Victorian tradition that ‘sex is shameful” 
may find himself in a severe conflict be- 
tween his sex drive and his anxieties about 
such behavior. In this case one of the 
simplest solutions is to deny that he has a 
sex drive. He represses the attraction value 
of sexual objects (Fig. 14:8), and with- 
draws completely from situations which 
might arouse his sexual impulse. 

In the case of repression of a negative 
valence, we get the kind of blind grasping 
after pleasure which is sometimes called 
psychopathic behavior. In the foregoing 
illustration, the person might deny that he 
felt any anxiety. By refusing to see the 
dangers in the situation, he can engage in 
uninhibited sexual gratification (for a 
time). 

Repression has the unfortunate implica- 
tion that tension is not reduced. Whereas 
displacement leads to some degree of release 
through action against a substitute stimu- 
lus, repression simply bottles up the tension 
and denies it an outlet. Since tensions tend 
to persist under such conditions, various 
unfortunate consequences are likely to 
result. We shall mention some of these in 
later parts of this chapter. 

Repression, like its political analogue of 
killing off the people who threaten the 
stability of the ruling class, operates in 
an ever-widening circle. First one may deny 
that he is motivated toward a certain 
stimulus. Then he has to drive out of con- 
sciousness certain memories which would 
contradict this basis for a new equilibrium. 
After this he must repress associated ideas 
which would tend to recall these rejected 
memories, and so on. It is this aspect of 
repression which we diseussed in Chap. 
10.—the phenomemon of selective for- 
getting of items which might tend to arouse 
anxiety. 
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Perceptual vigilance and perceptual de- 
fense. This is a good point at which to bring 
together certain ideas which have been 
developed in earlier chapters. Motives, we 
noted, have the result of bringing certain 
aspects of the environment into focus and 
shutting out other stimuli. The frightened 
person is unaware of everything around 
him except the object of his fear. 

Attending is another function which 
operates in the same way; indeed, it may 
only be the same function described dif- 
ferently. Apparently we can learn to keep 
certain stimuli in the area of maximum 
clarity and, to some extent, keep others in 
obscurity by refusing to observe them. 
Similarly, in the chapter on memory we 
cited a study (Belmont and Birch, 1951) 
which indicated that a painful shock causes 
some subjects to forget the associated 
material, while the same shock caused 
others to remember it better than usual. 

These various observations lead to this 
conclusion: there are two different processes 
here, both of them homeostatic in charac- 
ter. Vigilance involves increased sensitivity, 
a readiness to observe, remember, and 
respond to stimuli related to certain 
motives. This could help in restoring 
equilibrium in many cases, as in locating 
food. Defense is the converse of vigilance; 
it is a process of protecting equilibrium by 
refusing to be aware of disturbing elements 
in the environment. So, if a person has had 
some humiliating experience which would 
conflict with his desire for dominance, he 
represses it, tries to forget all about it. 

Perceptual vigilance seems to relate to 
situations where the environment offers 
satisfaction to some motive which is strong 
and where the satisfaction will not be 
followed by anxiety. It also appears in 
contexts where an outside stimulus tends 
to arouse the anxiety. Defense is manifest 
jn situations where anxiety is related to 
the inner state; doing something to satisfy 
the impulse would set off anxiety. In that 
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case the individual protects himself by refus- 
ing to see the stimulus as long as possible. 

So, for instance, Freud pointed out that, 
at the resolution of the Oedipus complex, 
the child normally represses any memory 
of hostility toward one parent; and indeed, 
it is common in counseling work with 
college students to find this repression very 
effective. A young man comes in for aid 
because he can’t concentrate on his studies. 
He says his father is a wonderful man, and 
he and the father have fine times together. 
Later it appears that he is constantly 
frustrating the father by obstructing the 
latter’s plans; and specifically, in refusing 
to do well in college, he is asserting his 
unwillingness to obey the father’s desires. 
Conscious recognition of this hostility 
would give rise to anxiety. After this 
antagonism is uncovered and cleared up, 
the student’s grade record improves sharply. 

Perceptual defense, then, is particularly 
important because what starts as a purely 
protective device may turn into a stumbling 
block. Refusing to see disturbing stimuli 
(like the child who is not allowed to eat 
candy, and eventually comes to ignore it 
completely) may help to maintain equilib- 
rium under certain conditions. But if this 
extends to the point of being blind to 
objects which are essential to survival, it 
creates a serious problem. Adjustment 
devices which are homeostatic in their 
origin may actually work against survival 
if carried to extremes. 

Logic-tight compartments. When repres- 
sion and perceptual defense operate not 
to block out a certain topic of thought, but 
simply to prevent the awareness of certain 
relationships, it is common to speak of 
logic-tight compartments in thinking. We 
noted in Chap. 11 that logie is the device 
by which we clarify relationships between 
ideas. When ideas are blocked off from one 
another so that relations cannot be ob- 
served, thinking is nullified. 

A few years ago, in the city of Akron, an 


ex-mayor attempted to organize a “Law 
and Order League" with the avowed pur- 
pose of “driving these labor organizers out 
of town." We are probably safe in assuming 
that he and his supporters did not see the 
inconsistency involved in the use of the 
appeal to law and order as part of a plan 
for illegal violence. Fortunately, both local 
newspapers spotted the inconsistency 
promptly and opposed the idea vigorously. 
The followers of Hitler found it necessary 
to use logie-tight compartments, as Hitler 
promised contradictory policies to different 
people. On June 21, 1941, the Ameriean 
communists were denouncing the war 
against Germany as an imperialist exploit; 
on June 23, the war had become a crusade 
for democracy. Only people who have well- 
developed logie-tight compartments can 
tolerate such inconsistencies 

In interpersonal relationships we often 
observe a man who keeps his business 
tactics and his religious ethics in separate 
compartments; and a oman who is very 
scrupulous about her behavior in other 
ways may abandon all Superego standards 
when it comes to "getting her man." 
Logic-tight compartments, then, are de- 
viees to aid in the toleration of efforts 
toward incompatible goals. Using this 
method, one avoids the anxiety which 
would be aroused by his own actions. 

Unconscious visceral responses. Repres- 
sion does not completely resolve any con- 
flict because it affects mainly the conscious 
component of the total response. If one 
has, for example, an arousal of anger as a 
result of a certain stimulus, the total 
pattern includes visceral changes, striped 
muscle activities (readiness to strike, ete.), 
and conscious feelings. Let us say that a 
CR of anger has been established; a man 
becomes angry whenever his wife mentions 
the fact that her family was socially and 
intellectually superior to his. The emotion 
is repressed (to avoid his own Ego injury, 
to avoid quarreling, ete.). This eliminates 
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the conscious feeling of anger and the motor 
tendency to engage in fisticuffs. But it 
cannot wipe out the visceral mobilization. 
Unconscious visceral CRs thus persist and 
cause trouble, even when the significant 
stimulus is no longer observed. Thus, in 
the preceding example, arterial hyperten- 
sion can become established and be a grave 
threat to the man’s health. Figure 3:6 
(page 82) shows the gastric secretion set 
off by feelings of hostility in a psychiatrie 
interview. 

Repression, therefore, tends in the short 
run to be protective and in the long run 
to be destructive. Unless we can look coolly 
at threatening stimuli, evaluate them, and 
work out constructive solutions for dealing 
with them, we fall into these techniques 
which make us victims of irrational, uncon- 
scious processes. Psychotherapy conse- 
quently consists, in large part, of uncovering 
repressed material and learning how to deal 
with it on a rational basis. 

Rationalization. It is possible for a 
person to distort a perceived situation in 
such a way as to make it appear that the 
conflict does not exist. This is achieved 
by misperceiving one or more parts of the 
situation (Fig. 14:8). 

Freudian theory states that Id impulses 
demanding selfish gratifications come into 
conflict with Superego impulses forbidding 
such behavior. The area of conflict between 
the two desires is the area in which the 
Ego functions. We have proposed, in Fig. 
14:10, a way of understanding how the Ego 
may achieve satisfaction for an Id impulse 
by avoiding a head-on collision between 
it and the Superego requirements. Here is 
an amusing example: Little Johnny’s 
mother had baked some cookies. As she 
left the house, she said, “Johnny, you must 
not take any of the cookies.” So Johnny 
went next door and got his playmate. They 
went to the cookie jar and Johnny said, 
“Eddie, you take two cookies and give me 
one.” Thus he obeyed the letter of his 
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FIG. 14:10. Ego function in rationalization and dis- 
placement, Faced with a conflict between his desire 
and his fear, the person may try to devise an excuse 
for going ahead with the desired act, e.g., “this isn't 
really stealing,” or he may substitute a new object to 
which the taboo does not apply. 


mother’s command, while still getting what 
he wanted. 

Rationalization is thus a process of 
redefining a situation, of changing the 
nature of the external world so that laws 
and other restraining influences are said 
not to apply to this instance. Adults are 
more devious and ingenious than children 
in working out rationalizations, but all of 
them follow this same pattern. There are a 
variety of standard rationalizations which 
most of us use at regular intervals. Perhaps 
it will be of some value to mention them 
individually. 

“Sour grapes." When the fox failed to 
reach the grapes, he decided that he didn’t 
really want them, as they were probably 
sour. When a high-school boy tries to make 
the football team and fails, he may adopt a 
sneering attitude toward athletes with 
strong backs and weak brains. A business- 
man who misses out on a big contract may 
say, “Well, I was probably lucky. I might 
have lost money in it.” In all such cases, the 
individual is trying to deny the existence 
of a frustration or a sense of failure. It is 
not only unpleasant to be deprived of a 
desired object; it is doubly unpleasant if 
the failure looks like an insult to one’s 
Ego. Since the desire for achievement is 
rather strong in most Westerners, a failure 
may carry a decided negative valence. 
Rationalization tries to restore equilibrium 
by trying to make it look positive, or at 
least neutral. 
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“Sweet lemons.” Since the sour-grapes 
rationalization has an obvious opposite, 
someone has coined the phrase “sweet 
lemon” to describe it. This type of rational- 
ization asserts that the lemon we got was 
just what we wanted all along. Thus it is 
basically the same as the sour-grapes 
example, although superficially different; 
in both cases we try to make a negative 
situation look positive. 

So, for instance, the girl who doesn’t 
catch the footbali hero and finally marries 
a less spectacular man will exaggerate his 
good points to show that she really got 
what she was after. (This is fortunate, if 
the marriage is to last.) A professor who 
attempts to get a deanship and fails may 
develop rationalizations about how much 
more valuable work he can do when not 
snowed under by administrative routine. If 
these remarks are coupled with derogatory 
jokes about deans, the rationalization be- 
comes a combination of sour grapes and 
sweet lemons. 

Blaming circumstances. “ Alibi Ike" was 
a character who always failed in what he 
was trying to do; but the blame always 
rested on circumstances, not on Ike. “ Dust 
got in my eyes.” “There must have been a 
hole in the pavement." “I couldn't study 
that night because I had a headache." The 
common factor in all these excuses is that 
the blame should not rest upon me; I was 
blocked by circumstances beyond my 
control. 

It is worth noting, of course, that a 
person will, occasionally, be blocked by 
some barrier he cannot overcome. No 
psychologist is going to maintain that it is 
rational behavior to try to knock over a 
brick wall with your head. On the other 
hand, we sometimes observe a particular 
person who oozes these rationalizations at 
every pore. Sometimes he even presents his 
excuses ahead of time, to ward off even the 
expectation that he might fail. These 
individuals reduce the amount of energy 


they could apply to the task in hand, 
diverting too much of it to the creation of 
these excuses. 

Blaming people. A variant on the fore- 
going is to blame someone else for your 
shortcomings. Adam said of Eve, ‘The 
woman tempted me." Women today are 
more likely to lay the blame on a man for 
their errors. Americans today are prone 
to blame the communists for the deplorable 
state of the world, declining to carry their 
obvious share of the responsibility. South- 
ern whites even go so far in many cases 
as to blame the Negro for the practices of 
discrimination and persecution. 

Blaming people has strong elements of 
the process of projection (see below). How- 
ever, we are interested here only in the 
rather simple case in which a person wants 
to avoid anxiety cued by recognition of his 
own failure to meet moral standards or to 
achieve up to his level of aspiration. It is 
usually fairly easy to blame somebody else 
for starting the fight, for initiating the 
seduction, or for planning a robbery. 

Blaming human nature. A form of ration- 
alization which is particularly exasperating 
to psychologists is that which rationalizes 
an antisocial act by an appeal to human 
nature. Hitler expounded the philosophy 
that man was inherently aggressive and 
warlike. War, then, was not due to the 
Nazis’ mad drive for power, but was just 
“human nature.” Apologists for the “rob- 
ber barons” of our nineteenth century lay 
their grasping exploitation of others to an 
‘instinct of acquisitiveness." Men even 
rationalize their marital infidelities by 
appealing to some myth about the male 
of the species being inherently polygamous. 

The common core of all these and many 
other rationalizations is an attempt to 
distort the perceived situation so as to 
evade the conflict. ‘I’m not really stealing 
the money from the church; I’m just 
borrowing it." “This is a strictly business 
transaction; if these people are so foolish 


as to buy stock I know to be worthless, 
that’s their lookout.” Social situations are 
never quite so clear-cut, quite so objective, 
as physical situations. Hamlet could tell a 
hawk from a handsaw, and so can most of 
the rest of us. But if we come to a problem 
of distinguishing between situations where 
our ethical values demand one kind of 
behavior, and situations where the ethical 
values do not apply, we become alarmingly 
weak on discrimination. This is an illustra- 
tion of what, in Chap. 6, we called be- 
havioral factors affecting perceptions. The 
percept is only determined in part by the 
external reality; some determination is 
from within the organism. If strong motives 
operate in favor of a certain view, that 
is the one which is likely to prevail, even 
if it means ignoring many features of the 
“structural” external situation. 

Introjection. Let us now consider certain 
manifestations of conflict which are some- 
what more complex. Displacement, repres- 
sion, and rationalization involve fairly 
simple dealings between the organism and 
the environment. The process of distortion 
of percepts is capable of much more ex- 
tensive operations than we have so far 
mentioned. 

The phenomenon of introjection is a 
complicated method by which the child 
takes into and makes a part of himself that 
which is originally in the external world. 
The mother is the first object of introjec- 
tion. Because she is close, because she is 
the source of need satisfaction, because she 
is loved, the child wants to be like her. He 
finds certain respects in which they are 
similar (generalization of stimuli) and 
probably exaggerates these. Then, on the 
basis of these similarities, he attempts to 
act like her. This is the early or primitive 
form of identification mentioned in Chap. 
13. 

As the child attempts to introject the 
mother and make her characteristics part 
of his own personality, he begins to act 
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toward himself as she acts toward him. 
That is to say, he gives himself instructions, 
he forbids certain of his own actions, he 
expresses value judgments of good and bad 
about his behavior. Gradually these are 
incorporated into a systematic habit struc- 
ture and become what Freud called the 
Superego. 

Introjection extends far beyond the 
family circle in relatively short order, Again 
on the basis of similarities perceived, the 
child begins to take on features of his 
playmates, teachers, and other adults. In- 
trojection applies also to groups; the college 
man says “We won the game," even though 
he is not on the team; labor unionists feel 
enraged by an attack on a distant union 
local; patriots are sensitive to insults to 
“our national honor." In all these cases the 
person is taking something which really 
exists out in the external world and is 
treating it as part of himself. 

Introjection as conflict adjustment. But 
how, the student may be asking, does this 
help to resolve conflicts? There are several 
ways in which introjection is related to 
conflict solution. To take the first example 
we started with, the child probably avoids 
pain by introjecting the mother. Especially 
when he begins to give himself instructions 
as she would, he is learning to inhibit 
actions which would lead to punishment. 
Thus he is learning to interpose his own 
barriers where moving toward a goal would 
result in pain and anxiety. 

However, there are many other advan- 
tages to introjection. When the child 
incorporates his mother as a part of himself, 
he undoubtedly feels stronger and more 
secure. Mowrer has proposed that infantile 
babbling when the mother is out of the 
room may be a device for warding off 
insecurity. The child tries to reinstate the 
mother’s presence vocally as a reassurance 
that she has not left permanently. Many 
mothers keep up a chatter with the child 
while they are in another room and hence 
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not visible. Perhaps the child simply tries 
to maintain this on his own. 

Introjection of a group also can lead to 
feelings of security, power, and achieve- 
ment. If the group is part of me, and if the 
group is powerful, then I am powerful. I 
am not the weak, frustrated character that 
I appear, but a member of a master race. So 
negative valences (failure, cues for anxiety) 
can be replaced by positive symbols through 
introjection. 

Many psychologists have used the term 
identification to refer to this same kind of 
phenomenon—that is, the child is said to 
identify itself with the parent, the patriot 
with the nation, the follower with the 
leader. While there are shadings of dif- 
ference in the use of introjection and 
identification by clinical psychologists, we 
shall for purposes of this text treat the two 
terms as equivalent. 

Projection. Projection is the opposite of 
introjection and differs from it in many 
ways. Basically, projection is a process of 
denying the existence of certain traits 
within the self but perceiving them in 
others. Since the kind of trait one wants to 
ignore himself is an undesirable one, pro- 
jection is largely a matter of seeing our own 
sins in other people. In this respect it may 
bear a superficial similarity to rationaliza- 

tion by blaming others. 

If we are to use the term precisely, how- 
ever, projeetion always implies at least 
some vague awareness of a certain charac- 
teristic within the self. Thus a man may 
become aware that he has a strong sex 
drive, an impulse to steal some money, or à 
desire to shirk responsibility and behave 
childishly. He is unwilling to entertain these 
thoughts; they arouse anxiety, and he deals 
with them by the method of perceptual 
defense. This, of course, does not eliminate 
the presence of the impulse mentioned, nor 
does it prevent him from being reminded 
of it occasionally, though he may success- 
fully block it out most of the time. Never- 


theless, this percept lurks on the edge of 
consciousness. Now he sees another person, 
and some element in his behavior, or even 
in his appearance, may set off an associa- 
tion of ideas. The other is really the man 
who is oversexed, or dishonest, or infantile. 
By perceiving these undesired qualities in 
another (and by judiciously exaggerating 


them there), I can make myself seem quite 
pure by comparison. 

Selective vigilance is obviously a part of 
this process. The presence of the antisocial 
impulse within the self makes one exces- 
sively sensitive to manifestations of the 
same kind in others. In an annoymous 
study of cheating, Katz and Allport (1931) 
found that college students who admitted 


cheating also claimed that they saw a 
great deal of cheating around them Non- 
cheaters reported much less. To clam that 
one saw a lot of cheating is, of curse, à 
kind of rationalization (if everyone else 
does it, why shouldn't I?). But i; is also 
suggestive of the vigilance pher nenon; 
because the student is aware of his. . ivity 
and its implications, he is exec sively 
sensitive to any suggestion of the same 
impulse in others. Thus, strongly sexed 
individuals see a lot of sexual misbehavior 
where others see very little; this, as we 
noted earlier, is the basis for self-appointed 
censors. The censor, of course, gets a 
double gratification out of his solution; he 
accuses others of being oversexed, thus 
alleviating his own guilt feelings, and he 
sees all the sexy shows, thus satisfying 
his Id impulses. There is a striking quota- 
tion from the diary of Anthony Comstock 
which is apt here: “It has pleased the Lord 
to place me at the mouth of a sewer. I am 
happy in the work of the Lord." 


Modification of the Response 


Adjustment is a process of trying to main- 
tain or restore a desired equilibrium, or to 
achieve a new one which seems more at- 


tractive. The mechanisms which we have 
described in the foregoing pages (modifica- 
tions of the stimulus) operate mainly to 
protect an existing equilibrium. Further- 
more, they are often—not always—defec- 
live in that they do not provide for any 
release of the tension which has been 
built up, and this tension can precipitate 
other disturbances of importance. The 
mechanisms to which we now turn are in 
some respects more desirable, in that most 
of them do provide an outlet for tension. 

Compensation. Some realist once sug- 
gested that the best solution for many 
conflicts was just plain hard work. The 
»rescription, while unpopular with many, 
has its points. Psychologists, of course, 
feel the need for a technical name to 
cover this kind of adjustment; they call it 
compensation. 

Whenever a person is blocked from a 
;ositive goal, either by a barrier or by a 
negative valence, additional energy tends 
to be mobilized. This may be due to the 
‘act that the person anticipates depriva- 
tion and thus raises the tension level; or it 
may be that the goal now looks more 
attractive. At any rate, one of the common 
results of such a situation is that the person 
does try harder. The angry knocking aside 
of an obstacle is a case in point. This is 
fine if there is no punishment in store for 
breaking the barrier. 

We mentioned the phenomenon of com- 
pensation briefly in Chap. 4, as an auxiliary 
of Adler's will to power. However, com- 
pensation is not limited to the dominance 
motive. A girl who feels herself to be 
sexually unattractive may engage in frantic 
efforts at self-beautifieation, using paint, 
hair-dos, clothing, and other weapons. 
Several million-dollar industries in this 
country flourish on such compensatory 
activities. 

History abounds with illustrations of 
men who, starting under handicaps, at- 
tained exceptionally high status. Theodore 
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Roosevelt, a weak, sickly youngster, com- 
pensated by becoming a rough rider and 
big-game hunter; his philosophy of force 
also expressed itself in his use of govern- 
mental power, e.g., in Central America. 
Abraham Lincoln’s energy pushed through 
amazing obstacles to achieve education as a 
lawyer and eventually the Presidency. 

Overcompensation. The term overcom- 
pensation has been used by some psy- 
chologists to apply to compensations which 
are carried to a pathological extreme. Un- 
fortunately, it is difficult to decide about 
such extremes, so that about all we can 
say is this: a person is overcompensating 
when his efforts to restore equilibrium go 
too far and cause another kind of dis- 
turbance. Thus some people would classify 
Theodore Roosevelt's obsession with physi- 
cal vigor as an overcompensation; it 
became, at the very least, something of a 
social problem for him and perhaps for 
the people of various nations to the south. 
Bender (1942) has described an interesting 
case of a college boy who felt inferior to 
his classmates. This lad developed certain 
traits to an extreme: a kind of Oscar Wilde 
literary foppery, talking in languages un- 
known to the person with whom he was 
conversing, a contemptuous attitude to- 
ward the eustomary college activities, and 
so on. These traits may have served as 
eompensations of sorts for his felt in- 
adequacy, but they got him into greater 
social diffieulties and hence caused more 
tension than they released. 

Substitution. The kind of case just 
described involves both some modification 
of the stimulus and inereased vigor of 
response. It might be better, therefore, not 
to include it in the class with compensa- 
tions. If the individual changes the type 
of goal toward which he is striving but 
drains off into it the surplus energy from 
his compensatory effort toward a blocked 
goal, we may speak of substitution. Thus, a 
girl who is sexually unattractive may 


508 PERSONALITY 


decide to become a brilliant scholar and 
thus compensate for her deprivation in the 
sexual field. The boy who failed to make the 
football team may, in addition to develop- 
ing rationalizations, also direct his frus- 
trated energies into writing and obtain 
prestige in this manner. In these cases we 
can think of the person as having sub- 
stituted a new goal for that which was 
unattainable. (In compensation he strove 
onward to attain a goal in the same class.) 
Delinquent behavior has sometimes been 
classified as substitution. Here is Sam, a 
big, energetic youngster who happens to 
have been endowed with an IQ of 75. For 
some years he continues striving to satisfy 
the demands of teachers and parents in the 
school system. With continued failure he 
is likely to decide to look for other satisfac- 
tions, and so he raises a disturbance in class 
(thus forcing the teacher to pay attention 
to him) or he engages in criminal activities 
to get prestige with the other children. 
Sublimation. A special ease of substitu- 
tion is that which is commonly considered 
io involve moving to a higher moral or 
ethical plane. So, a woman who wants 
children of her own, but cannot have any, 
may sublimate by going into kindergarten 
or orphanage work. A man who cannot 
lavish sweet phrases upon his love because 
she will have nothing to do with him, may 
use this energy in writing lovely poetry 
or fine music. In these cases there is still a 
recognizable relationship between the origi- 
nal and the substitute goal, but the new 
one is more highly approved by society. 
How far substitution and sublimation 
can go and still adequately reduce tension 
is a moot question in psychology today. 
Attempts to study sublimation clinically 
have not been very productive. Some 
young men who are highly productive in 
science or literature were found not to be 
leading active sex lives and hence might be 
said to be sublimating this energy. But an 
equal number, of just as high productivity, 


were found to be getting complete sexual 
release through intercourse. 

On the basis of the facts developed earlier 
in this volume, the following conclusions 
would seem justified: (1) The more similar 
a new goal is to the original goal, the easier 
it is to deflect energy toward the new goal, 
and—probably—the more satisfying this 
substitution will be. (2) With the exception 


of biogenic drives, for which the adequate 
goals are fairly restricted, there is a wide 
range of activities which can reduce tension 


to some extent. Just sheer physical exercise 
can get rid of a good deal of tension. This 
is not exactly what we call substitution or 
sublimation; it is more in the nature of a 
safety valve to get rid of surplus energy 
which might otherwise damge the organism. 

Reaction formation. One type of psy- 
chological phenomenon seems particularly 
disturbing to lay observers. This is the 
fact that psychologists sometimes explain 
a given action in terms of its polar opposite. 
So, for example, we sometimes find bravery 
which is basically a manifestation of fear, 
puritanism which derives its energy from 
a strong sex drive, and so on. At this point 
crities sometimes throw up their hands and 
talk about sheer mysticism. 

Unfortunately, as regards the critics, 
the facts are quite impressive. A soldier, for 
example, finds himself terrified of the 
enemy and ashamed to let his fellows see 
it. Between these two negative valences, 
some men will run away (escape from the 
field). But others, fearing the physical 
threat less than the opinion of their fellows, 
will rush into danger, perhaps getting 
killed or perhaps emerging as heroes. 

More commonly, the term reaction 
formation is used to describe certain re- 
versals of impulse direction of less extreme 
character. Here is little Sammy, for exam- 
ple, who has a lot of hostility and aggression 
within him. Perhaps he has lost his temper, 
with considerable violence, and been pun- 
ished, or threatened with the loss of his 


FIG. 14:11. Reaction formation, The individual, drawn 
toward a positive goal but facing a terrifying array 
of threats and dangers, may resolve his problem by 
picturing to himself an exactly opposite goal and 
directing his efforts in that direction. Since this is rein- 
forced by the negative valences of the original situa- 
tion, it may be successful even though the original 
positive goal is still exerting a pull on the personality. 


mother’s love. At any rate, the mere 
stirrings of aggression within him are 
enough to set off conditioned anxiety. How 
can he protect himself against his temper? 
Perhaps, by acting very meek, mild, and 
submissive. To take an adult example: here 
is a man who has been on the verge of 
becoming an alcoholic. He is staying sober 
but is being strongly tempted. How can he 
reinforce the motives making for sobriety? 
By becoming a temperance lecturer, among 
other things (hence the success of Alcoholics 
Anonymous). 

Reaction formation, then, involves pic- 
turing to oneself the exact opposite of the 
impulse gratification which also carries a 
threat (Fig. 14:11). This opposite goal 
will be something highly socially approved, 
somewhat like a sublimation. It will obvi- 
ously have no negative valence attached. 
Thus the individual protects himself against 
this antisocial impulse which would expose 
him to punishment or misfortune. 

Regression. Most of you will have noted 
that other people often behave childishly 
when emotionally perturbed. (It is much 
more difficult to observe this in oneself.) 
The term regression is used to identify 
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FIG. 14:12, Trial and error under frustration. When 
progress toward a goal is impeded by a barrier, the 
person will first try his more recent successful tech- 
niques; if these fail, he will begin to dig back into his 
memory for earlier habits—hence, he is said to 
“regress” to more infantile patterns if the blockage 
persists and the tension also continues. 


instances in which an individual behaves 
on a level which is less mature than his 
normal pattern. We do not, therefore, 
consider regression as including those cases 
of people who never “grow up." As noted 
in the preceding chapter, a person tends 
to develop through various phases from 
infancy to maturity. If he reaches a higher 
level and then slips backward to a less 
adult type of behavior, he has regressed. 
Regression is rather easy to understand, 
at least in its simpler forms. Most of us 
remember childhood as a time when we had 
no problems, no responsibilities; parents 
took care of us, protected us from harm, 
saw to it that our needs were met. Hence, 
when we find ourselves faced with difficult: 
and threatening situations, it is very easy 
to wish to be back in the childish state. 
There is another reason why regression 
is common. When one is faced with a 
difficult, frustrating, or threatening en- 
vironment, he will try various activities in 
quest of a solution (Fig. 14:12). After he 
has attempted those skills which he has 
recently acquired, and which are appro- 
priate to his age level, what shall he do? 
If these devices have failed, and he is still 
motivated to keep trying, he will fall back 
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on devices he used in earlier years. Memory 
dredges up forgotten habits, old techniques 
for influencing parents and playmates. 
Then we see.adults wheedling, crying, 
stamping theirfeet, and otherwise behaving 
in manners appropriate to children. 

'The classic experiment on this problem 
is by Barker, Dembo, and Lewin (1941). 
They took nursery-school children into a 
playroom where they were allowed to play 
with some ordinary toys for a time, and 
their maturity of play estimated. Now a 
partition was raised and some unusually 
attractive toys (a dollhouse large enough 
for the children to enter, and scaled furni- 
ture, ete.) were exhibited. The children 
played a little while with these, after which 
they were required to return to the original 
toys. The special equipment remained 
visible, but behind a wire netting. In this 
situation the typical child became angry, 
fretful, and peevish; to the extent that he 
played with the ordinary toys, his play 
was at a much lower level of maturity than 
before. From this experiment it was con- 
cluded that frustration leads to regression 
in many cases.! 

Like frustration, conflicts of motives can 
lead to regression. If the conflict is carried 
internally (e.g., a person reacts to the same 
object as both positive and negative 
valence), then the disturbanee is chronic 
and the regression may be relatively more 
severe. One illustrative case is that of a 
young woman about to enter upon a 
marriage which was distasteful to her, but 
which she felt she had to accept. A few 


1 Tt was pointed out in Chap. 3 that frustration 
leads to aggression. Actually, the behavior of the 
children in this toy situation could just as well be 
called aggressive. Regression is demonstrated by 
the fact that the play with the ordinary toys was 
relatively infantile. Adults also are likely to do 
childish things when angry, such as breaking 
dishes, ripping up papers, and kicking furniture. 
In other words, whether we use aggression, regres- 
sion, or perhaps some other term, in describing a 
specific action depends on what aspect we are 
emphasizing. 


days before the scheduled wedding, she 
suddenly began aeting very childish, did 
her hair in pigtails, skipped about, and 
talked in baby talk. She had apparently 
regressed to about twelve years of age, and 
her conversation, dress, and behavior were 
appropriate to that age. This is a device 
for escaping from a conflict by “going out 
of the field" mentally. If she were twelve 


years old, this painful dilemma would not 
confront her. So she escaped into childhood. 

This kind of breakdown is characterized 
as psychotic, i.e., a major breakdown of 


personality. This person had lost touch 
with reality; her actions were not veared 
to the real situation about her. In other 
cases we get neurotic breakdowns, which 
are less severe in character, The individual 
keeps in touch with reality, although he 
may become incapable of functioning; for 
instance, he may have to be told by some- 
one else what he is to do. He is so torn by 
indecision that he cannot act on his own 
initiative. The married woman who is 
always “running home to mama” when 
she quarrels with her husband is using a 
neurotic form of regression. 

Phobia. Some regressions are accom- 
panied by phobias. A phobia is an exag- 
gerated fear of something which most 
adults find quite innocuous. Let us use as an 
illustration the case cited on page 99 of 
the married woman who developed a fear of 
going on the street alone. This kind of fear 
may be appropriate to a child. He perceives 
the street as a strange place, full of dangers, 
where he should go only if accompanied 
by an adult. But for this grown woman, 
such a perception is not appropriate. It 
becomes understandable when we learn 
that she is sexually dissatisfied and fears 
that she might be tempted to do something 
immoral if she went into the night-club 
area alone. She has a conflict between her 
Id and Superego—between her conscience 
and her sex impulse. The phobia provides 
her with a protective mechanism; if she 


TABLE 14:1. Percentage of Men with Combat 
Fatigue Showing Certain Symptoms 
(Based on Gramlich, 1949) 


Percentage 
showing 
this 
group of 
symptoms 


Respiratory (choking, chest complaints).. 3 
Cardiac (heartburn, palpitation)......... 10 
Gastric (poor appetite, nausea, discomfort) 62 
Vasomotor (sweating, cold extremities, 
weak and dizzy, blackout, fainting)... .. 40 
Stammer or stutter., 
Jack and joint pains. 


"Tremors:.-. ees 57 
Headaches nn siiraks Senita A NETIN 56 
Fatibue; 5o A a ATE ah 33 
Nail bitag 403-8. nN ENS 18 
Sleep disturbance (nig ). 62 
Anxiety... Nia L ants PIER 84 
297 

57 


Confusion, od 
Withdrawn: Ai na AAI IRE 19 


does not go out alone, there is no danger 
that she will do anything forbidden. 

Momentary regression, such as that 
shown by the golfer who breaks his club 
after making a bad shot, is very common. 
It is not a sign of personality disturbance 
unless it becomes habitual and appears in 
a wide variety of situations. Chronic, 
persistent regression, as in the phobias and 
breakdowns, is a sign of serious personality 
difficulty and calls for psychotherapy by 
a psychiatrist or clinical psychologist. 

Hysterical illness. Somewhat similar to 
regression in some respectsis the mechanism 
of apparent illness. This varies in severity 
from the “social headache” which develops 
just before a tea one prefers not to attend, 
all the way to partial paralysis, blindness, 
or deafness. We exclude, of course, any 
illness which has a physical basis. The term 
hysterical illness applies to those cases in 
which the organic condition is normal but 
the person still feels ill. 
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Hysterical illness was a not unusual 
form of response to the conflict situation 
induced by combat conditions in World 
War I. The soldier, having a healthy desire 
to avoid pain and injury, not to mention 
death, would like to run away from the 
front lines. Against this tendency are 
such motivational pressures as patriotism, 
loyalty to one’s unit and friends, fear of 
being called a deserter (and punished), and 
a code of social values. The soldier is thus 
in a severe positive-negative conflict situa- 
tion. One day he sees a wounded friend 
being carried out, helpless on a stretcher; 
if he is not too seriously injured, the boys 
say he is “lucky.” The thought occurs, ‘if 
I were paralyzed, I would be carried away 
from all this, and not be ashamed." Perhaps 
he is knocked over by a shell concussion; 
he finds himself paralyzed and unable to 
move. The nerves and reflexes are tested, 
found to be normal. The soldier is ill, but 
his sickness is mental. Literally hundreds 
of such cases recovered spontaneously on 
Noy. 12, 1918, a day after the cessation of 
hostilities from World War I. 

Combat fatigue. For some reason, straight- 
forward paralysis, blindness, and deafness 
were much less common in World War II 
than in its predecessor. These relatively 
gross illnesses were replaced by a state of 
general disorganization known as combat 
fatigue. Table 14:1 shows the percentages 
of a group of combat-fatigue cases showing 
the symptoms listed. Commonest is a 
feeling of anxiety; close behind are night- 
mares and insomnia, nausea and stomach 
upset, headaches, depression, and irrita- 
bility. Men beset by such symptoms are 
no good in combat; they have to be shipped 
back to a hospital for rest and recovery. 
Thus combat fatigue served unconsciously 
the purpose of removing the person from 
the danger zone. We say unconsciously 
because it was fairly easy to prove that 
these men were not malingering—they were 
not pretending sickness just to get away. 
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Many of them refused to report to medical 
officers, hoping to “get control” and stay 
where they felt themselves needed. 

The symptoms listed in this table for 
combat fatigue should be compared with 
those reported for fear during actual com- 
bat (Table 3:1, page 79). It will be noticed 
at once that there is a high degree of over- 
lap. Disturbances of breathing, circulation, 
digestion, and muscular control were re- 
ported by most of the men in the study of 
fear, and they are again prominent in the 
symptoms of combat fatigue—as though 
the latter were simply victims of chronic 
conditioned fear. This viewpoint is graphi- 
cally stated in the following quotation from 
a study of neurotic breakdowns in seryice:! 


“The ones we are talking about, the psycho- 
neuroties, are sick. They have functional dis- 
orders induced by nervous strain under stress. 
. . . They lose their appetites, develop head- 
aches, or are constantly tired and depressed. 
Some of them have insomnia, or, when they 
do go to sleep, they have terrible nightmares. 
They get jittery and are too sick to carry on." 

“What are you trying to give me?” George 
snorted in disgust. Who doesn't lose his appe- 
tite just before going into a scrap? And who 
isn’t jittery and who doesn’t have nightmares 
after being in one?” 

“The difference is, George, that you get over 
it in a very short time and are back to normal 
again, Some of the others don’t. They’re the 
same a month after a scrap as the day after." 


The current interpretation of combat 
fatigue is that these men are unfortunate 
in that their viscera condition very readily 
to fear situations. They establish classical 
CRs such that heart, lungs, blood vessels, 
digestive tract, and other organs give the 
typical emergency response to all the 
stimuli which remind them of the combat 
situation. Since an army camp will be full 
of such reminders, these soldiers are con- 
stantly kept in a visceral uproar. Even- 


1Cooke, E. D. (1946), p. 134. Reprinted by 
permission of The Infantry Journal. 


tually, no matter how strong the man’s 
positive motivation to stay on duty, he 
will break down and have to be removed. 
Thus these reactions serve a purpose, 
albeit unconscious, in terms of the total 
personality. 

In a follow-up study of combat-fatigue 
cases after they left service, Carlson (1949) 


found that the longer a man stayed at the 
front after symptoms developed, the more 
difficult it was to effect à eure. Repetition 
is à factor in learning; the more often these 
visceral reactions were set off by danger, 
the longer the symptoms persisted after a 
man had been discharged from the services 

Alcoholism. A device for alleviating the 


tension of conflict and gaining a temporary 
escape from unpleasantness is the ex -essive 
use of alcohol. Alcohol is a depressant and 
aets.to lower the activity of the cerebral 
cortex. This tends to interfere with fine 
discriminations and apparently therefore 
to reduce the individual’s awareness of 
anxiety-arousing stimuli. Thus a few drinks 
may convert a very gloomy view of the 
universe into a glowing prospect. (The 
next morning, things may beeven gloomier, 
of course.) 

It is difficult to offer any precise defini- 
tion of the point at which a person becomes 
an alcoholic. We can say easily enough that 
any person who drinks to the point that 
he injures his economie, social, and family 
life has gone too far, but who is to say just 
when this injury begins? The alcoholic 
himself will be the first to protest any such 
accusation. He just takes a friendly drink, 
or one to help him relax after a hard day. 

Alcoholism, like repression and hysterical 
illness, can easily become incapacitating. 
Indeed, most of these mechanisms of con- 
flict adjustment represent personality dis- 
orders if carried to an extreme. Alcoholism 
prevents the individual from working up à 
realistie solution to his problems and so, 


1 Masserman (1946) has shown that alcohol has 
2 similar effect on conflict behavior in eats. 


frequently, makes them worse. Further- 
more, by damaging the liver and the 
arteries, it may contribute to serious or- 
ganic illness. 

Autistic thinking. We have discussed 
autistic thinking at some length in Chap. 
11. At that point we were interested in the 
general problem of symbol manipulation 
and pointed out the differences between 
reasoning and autistic thinking. Our inter- 
est here is rather different. We are con- 
cerned with the manner in which autistic 
thinking serves as a substitute response in 
conflict situations. 

In Chap. 11 we noted that problems can 
be solved more readily on the autistic than 
on the realistic level but that, unfor- 
tunately, such solutions generally would 
not work. Nevertheless, it must be recog- 
nized that, when a person is under great 
tension because he is subject to conflicting 
motivational pressures, autistie thinking 
is an attraetive substitute activity. By 
shifting levels (cf. Fig. 11:10, page 398) 
the individual gets away from impenetrable 
barriers and threatening valences. It is easy 
to reach his (fantasied) goal. Temporarily, 
then, he achieves tension reduction. Of 
course, if he returns to the real world, his 
tension is rearoused. (If he does not so 
return, he is classified as psychotie and put 
in an institution.) 

Thus it appears that autistic thinking 
has in it elements both of substituting 
another response for that which failed to 
resolve the confliet, and of modifying the 
perceived situation to eliminate the conflict. 

We have mentioned here only the two 
extremes, of acting on the physically real 
level, or of getting substitute satisfaction 
through daydreaming. Actually, there is an 
intermediate step, which is reasoning or 
realistic thinking. The person may first 
try to think through his conflict in terms 
of real rewards and punishments, and reach 
a choice. If the positive and negative 
elements still seem pretty much in balance, 
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so that he cannot make a choice, then he 
resorts to fantasy to get some tension 
reduction. 

Some common fantasies. Since certain 
kinds of conflicts are common in our cul- 
ture, it is not surprising that there are also 
certain common solutions—well exploited 
in popular fiction, movies, and radio pro- 
grams. The fantasy of being a foster child, 
for example, is reported by well over half 
of American adolescents as something they 
have toyed with at one time or another. 
This kind of daydream seems to serve a dual 
purpose: it removes the child from the 
parents who at the moment seem cold and 
cruel (because they discipline him or 
interfere with his infantile pleasure seek- 
ing); and it offers him positive rewards, 
money, fame, status, and security (his 
"real parents" being wealthy, of course). 

The ‘‘conquering-hero” fantasy is quite 
common and obvious. It is simply the 
daydream of achieving great success as a 
football star, a military hero, a scientist, or 
whatever the current interest happens to 
be. Then the dreamer imagines himself 
returning to his home town, where he was 
unappreciated, and receiving the plaudits 
of all. The ‘“suffering-hero” daydream is 
simply a variant of this; the individual does 
something noble for his country or for 
humanity and is killed in the process. He 
dreams of his funeral, with all the people 
who have ignored him bewailing their lack 
of understanding. Thus these varieties of 
autistic thinking are simply fancied ac- 
tivities which lead to positive goals without 
the interference of barriers and dangers 
which exist in real life. 

Social autisms. Problems and conflicts 
on the social level are also likely to give 
rise to autistic thinking. The phenomena of 
racial superiority, as dreamed up by Nazi 
theorists and Southern planters, are forms 
of autistic escapes from a real situation. 
Communist apologists for the use of mili- 
tary force to impose their ideology develop 


514 PERSONALITY 


some remarkable autisms, such as the 
notion that “we must do good for the 
people even if they do not appreciate it at 
first.” 

Social problems, like personal problems, 
call for realistic thinking, hard work, and 
some acceptance of discomfort. Solutions 
worked out on an autistic level, ignoring 
the real barriers and pains involved, cannot 
alleviate real social tensions. Persons who 
believe in them resemble the psychotic in 
his refusal to abandon his daydreams for 
concrete reality. 


Experimental Neurosis 


Most of our discussion so far has been 
based on observation and clinical case 
material. Perhaps it will throw a little 
additional light on the problem of the 
effects of conflict if we cite some of the 
experimental studies in this area. 

Pavlov's experiments. We have described 
in some detail the work of the Russian 
physiologist, Pavlov, on the conditioned 
salivary response. In addition to the 
important investigations which were sum- 
marized in Chap. 8, Pavlov deserves credit 
for the first observations on experimental 
neurosis. His procedure was fairly simple. 
The dog was first trained to give a salivary 
CR to a cirele of light. Then he was given 
a series to discriminate an ellipse as a 
negative stimulus (when the ellipse ap- 
peared, no food was given). This differential 
CR was firmly established; then the ellipse 
was made more and more like a circle, until 
discrimination became impossible. The 
animal is now faced with two possible 
responses, but he cannot make both. When 
the stimulus is flashed on the screen, he 
cannot make a choice as to whether he 
should respond or not. At this point the 
animal is likely to develop the symptoms 
of a “nervous breakdown "—somewhat like 
the combat-fatigue symptoms mentioned 
above. 


The differentiation proceeded—auntil the 
ellipse with a ratio of semi-axes 9:8 was reached, 
In this case, although a considerable degree of 
discrimination did develop, it was far from 
being complete. After three weeks of work upon 
this differentiation not only did the discrimina- 
tion fail to improve, but it became considerably 
worse, and finally disappeared altogether, At 
the same time the whole behaviour of the animal 
underwent an abrupt change. The hitherto quiet 
dog began to squeal in its stand, kept wriggling 
about, tore off with its teeth the apparatus for 
mechanical stimulation of the skin, and bit 
through the tubes connecting the animal's room 
with the observer . . . . On being taken into 
the experimental room the dog now barked 
violently, which was contrary to its usual 
custom.! 


Liddell’s work. H. S. Liddell (1944) has 
described his work at Cornell in estublishing 
experimental neuroses in sheep, pig;, and 
other animals. He holds that an essential 
part of the development of the neurosis 
is the restraint of free movement which is 
part of the laboratory situation. When 
animals are left relatively free, they are 
much less likely to develop neurosis. He 
relates this in an interesting way to the 
position of the human being in society. All 
of us are subject to a considerable variety 
of social controls, necessary for the main- 
tenance of organized group living. If we 
are then faced with difficult choice situa- 
tions, as in the types of conflict which we 
have been describing, we may break down 
and lose our ability to behave adaptively. 

Symptoms in experimental neurosis. De- 
pending on the design of the experiment 
and the animal studied, almost every 
symptom of human personality crack-ups 
has been duplicated in laboratory experi- 
mentation. Masserman (1946) developed a 
group of masochistic cats, who would 
apparently enjoy stimuli which, prior to 
the experiment, seemed quite painful to 
them. Gantt (1942) states that the dog 


1 Pavlov, I. P. (1927). Reprinted by permission 
of Oxford University Press. 
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FIG. 14:13. A study of "experimental neurosis" in man. The 32 conscientious 
objectors who were subjects for the Minnesota starvation experiments filled 
out the Minnesota Multiphasic Personality Inventory prior to the starvation 
period. Their scores were about normal (50 is the exact normal; scores above 
70 are considered pathological). After 24 weeks of the 1,500-calorie diet, they 
again took the test; now their scores were neurotic for depressive and hysterical 
tendencies, close to the border line for hypochondriasis. After 33 weeks of 
normal feeding, they were back to their former status. Hence there was no 
permanent damage from the experience. The conflict here was between the 
food drive and the idealistic motives which led them to volunteer for the 
experiment. It was ended when the experiment was completed and unin- 
hibited enjoyment of food became permissible. To what extent can we assume 
that this would apply to other forms of conflict? (From Biology of Human Starva- 


tion, by Ancel Keys et al., University of Minnesota Press, 1950.) 


suffering from an experimental neurosis 
"exhibits all the symptoms to a former 
signal for food that an ordinary dog does 
for actual pain, viz., whimpering, howling, 
retreating, rapid panting, tachycardia.” 
One of these dogs, with an unusually 
severe breakdown, showed pathological 
sexual erections and even spontaneous 
ejaculations to the experimental situation, 
and at times to the presence of the experi- 
menter outside the laboratory. Masser- 
man’s cats developed phobias—e.g., even 
the feeding signal became a stimulus for 
fear—and also showed regressive behavior, 
acting like kittens in many ways. Dworkin 
states that his cats sometimes vomited 
when confined to the conditioning appa- 
ratus (see Dworkin e al., 1942). 


Human neuroses, of course, include all 
these disturbances of function. Sexual 
symptoms are quite common, but disorders 
of digestion, respiration, and circulation 
are even more often noticed. Phobias and 
regressions are characteristic symptoms 
of the neurotic personality. There seems 
ample evidence, therefore, for interpreting 
the animal experiments as a laboratory 
model of the human neurosis. 

Prolonged hunger and experimental 
neurosis. Keys (1950) and his coworkers 
have suggested that the conscientious 
objectors who spent 24 weeks on a semi- 
starvation diet developed an experimental 
neurosis. We have noted earlier (page 57) 
the disturbances these men experienced— 
in work, in sex life, in ordinary personal 
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relations. Certainly there is some justifica- 
tion for saying that they have become 
“neurotic.” Support for this view comes 
from the use of the Minnesota Multiphasic 
Personality Inventory, which measures the 
tendency of the person to show certain 
neurotic patterns. The men took this test 
before going on the restricted diet, and 
again at the end of the 24-week period. 
As Fig. 14:18 indicates, there was a decided 
increase in the number of neurotic symp- 
toms shown by the men. A few really came 
close to a complete breakdown. 

The conflict in this case was between a 
biogenic drive (hunger) and the social 
motives which had impelled the men to 
participate in the experiment (particularly, 
the wish to prove that it was not fear of 
hardship which caused them to refuse 
military service). The diaries and spon- 
taneous remarks of the men show that this 
conflict was severe. With food available 
nearby, the temptation to take some 
secretly was very strong. 

Some psychologists have questioned the 
idea of calling this an ‘experimental 
neurosis” because, as the figure shows, the 
men recovered spontaneously when put 
back on normal rations. However, it might 
be that other neurotics would also recover 
if we could eliminate the basic conflict 
which caused them to break down. 


Frustration Tolerance 


Not all animals break down in the experi- 
mental neurosis setup. Furthermore, they 
develop different symptoms—some be- 
come overexcitable, noisy, aggressive, while 
others withdraw, sleep most of the time, 
and sullenly refuse to cooperate with the 
experimenter. These differences conform to 
the notion that differences in temperament 
become involved in reactions to conflict. 
The evidence indicates that human 
beings also differ with regard to the thres- 
hold for frustration and conflict. Some have 


a high threshold; they can take a lot of 
punishment without breaking down. Others 
are easily put out of commission by rela- 
tively minor conflicts. This difference in 
ability to tolerate excessive tension is 
referred to as frustration tolerance. 

We have already referred to frustration 
tolerance (Chap. 3) as the ability to take a 


rupted. Obviously we are still de: 


the same problem. In a conflict situation, 
high tension levels develop easily because 
of the effective presence of two or more 


strong valences. A person with low frustra- 
tion tolerance will be unable to handle this 
tension; it will overflow into all kinds of 
random action, or into excessive daydreams, 
rationalizations, or physical symptoms. 

The study of differences in frus ination 
tolerance ean be illustrated by © »əcent 
study by Hybl (1951). To patierw in a 
hospital for mental disorders, he sub: :tted 
such varied tasks as fitting the pieces into 
a form board (see Fig. 14:14), picking up 
little disks and replacing them, and sub- 
stituting symbols for digits (a simple 
learning task). The person was eneouraged 
and allowed to succeed on the first trial. 
"Then he was given a second form, but this 
time it was impossible for him to succeed 
(pieces missing from the form board, im- 
possible time limits on the other tests). The 
examiner made mildly disappointed com- 
ments during this trial. Then a third form 
was presented, and the person was allowed 
to succeed. The disturbance in relative 
performance on test 3 was the measure of 
frustration toleranee. Normals (patients 
with only a physieal condition of some kind) 
had the highest frustration tolerance. Those 
with least tolerance included alcoholics 
and psychoneurotics. Psychopaths were 
very similar to the alcoholics, and schizo- 
phrenic (psychotic) patients resembled the 
normals, i.e., failure did not disturb them 
much. 


v 
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FIG. 14:14. Form board used in frustration-tolerance experiment. In 


studying frustration tolerance experimentally, the experimenter allows 
the subject to succeed on a task; then he presents a second, on which 
failure is inevitable; and then a third, on which success is again possible. 
The loss in efficiency from 1 to 3 is considered evidence of the dis- 
turbance induced by the frustration; some individuals have little toler- 
ance; others can take quite a great deal. In Hybl's study, subjects were 
forced to fail on this form board by switching pieces so that a perfect 
fit was impossible. Neurotic personalities were found to have much less 
frustration tolerance than normals. (Courtesy of Dr. A. R. Hybl.) 


These findings make good sense in that 
we interpret alcoholism and neurosis as 
indications that the person is running away 
from an intolerable conflict situation. There 
is an apparent problem with the schizo- 
phrenics, who have also run away from 
conflict. The answer seems to be this: the 
neurotics perceived failure on the test as a 
threat to status, security, and self-enhance- 
ment. The schizophrenics, on the other 


hand, had left reality so far behind that 
failure on the test simply did not bother 
them. The psychotic protects himself by 
simply ignoring the whole conflict situation. 

Frustration tolerance seems to be a basic 
feature of personality. Certainly we ob- 
serve wide difference in presumably normal 
people, with regard to their ability to accept 
delay in reward, ability to keep control 
of behavior in a frustrating situation, and 
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so on. Frustration tolerance is probably 
linked to the sensitivity and stability of 
the autonomie nervous system, since re- 
search indieates that persons low in toler- 
ance have highly reactive ANS reflexes. 


SUMMARY 


'There are three basie types of conflict: 
situations which present a choice between 
two positive valences, situations which 
present two negative valences, and situa- 
tions which present a positive valence 
closely associated with a negative valence. 
All these have in common the fact that the 
person must make a choice between incom- 
patible responses. 

Approach-approach conflicts rarely have 
serious impact upon personality organiza- 
tion. Usually a choice is made and ac- 
cepted. The only exception occurs when 
giving up one positive goal is itself per- 
ceived as threatening to the self. 

Avoidance-avoidance conflicts are likely 
to lead to delinquent behavior or some 
similar device for escaping from the situa- 
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tion. Approach-avoidance conflicts have 
the greatest tendency to produce serious 
personality disturbances. This is probably 
due to the fact that the person carries the 
conflict around with him, and it becomes 
intensified whenever he approaches the 
positive goal. 

Conflicts may be resolved by modifying 
the stimulus (perceptual distortion) or by 
modifying the response (change in be- 
havior). The first category includes refusing 
to recognize one of the valences (repres- 
sion), redefining the situation so that no 
eonfliet exists (rationalization), introjee- 
tion, projection, and identification. Modi- 
fication of response includes such devices 
for reducing tension as compensation, 
sublimation, reaction formation, regression, 
hysterical illness, and autistic thinking. 

Conflict adjustment mechanisms and 
frustration tolerance make up an important 
segment of personality. In the /ollowing 
chapter we shall consider how they are 
integrated with the patterns described 
earlier and are related to the person's social 
context, in the adult personality. 
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CHAPIEER 15 


Maturity 


In the two preceding chapters we have 
examined some of the raw materials out of 
which the adult personality is constructed: 
temperament, childhood experiences, modes 
of responding to conflict. We have seen, in 
these chapters, how all our preceding study 
of psychology is important for keen insights 
into personality. The strength and kind of 
motivation, patterns of perception, learn- 
ing, and thinking are all significant aspects 
of the unique individual. 

In the present chapter we wish to take a 
look at the adult personality: how psy- 
chologists study it, how they describe it 
and measure it, how it is related to the 
person’s social environment, and so on. 
We are dealing here with an object of 
study which is tremendously complex; 
because it is so very familiar—as you 
observe other people’s personalities every 
day—you may not realize just how com- 
plicated it is. 

We have defined personality as the 
unique pattern of motivations and percep- 
tions which characterizes a particular in- 
dividual. A man’s personality is the 
integration of his various desires, fears, 
ambitions, and anxieties with his charac- 
teristic ways of responding to these im- 
pulses. Thus his patterns of resolving 
conflicts make up an especially important 
part of his personality. 


The Description of Personality 


How can we describe anything as complex 
as this? It is a task which taxes the skill 
of the novelist, the dramatist, the poet. By 
and large, the psychologist does not at- 
tempt to compete with them. Artists seek 
to evoke the rich variety, the delicate 
nuances of the personality they are describ- 
ing. The psychologist is concerned more 
with getting some kind of a practical 
system which can be communicated to his 
colleagues. It is not quite like describing 
the Venus de Milo vs. measuring her for a 
shipping crate; but necessarily, scientific 
descriptions of personality are likely to 
seem somewhat bleak and bare as compared 
with literary efforts. They are made in a 
different frame of reference, for a different, 
purpose. 

Typology. One of the favorite ways by 
which people deal with the problem of 
personality description is to invent a sys- 
tem of types. So we run into phrases like 
“the executive type,” “the hard-boiled 
type,” “the traveling salesman type,” and 
so on, Since such typologies are limited only 
by the user’s imagination, they have little 
scientific value. Essentially, they are useful 
if the speaker and the listener have a set 
of common stereotypes (cf. page 236). If 
the phrase “traveling salesman” evokes in 
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Extravert Introvert 
(a) 
Extravert Introvert 
(6) 
Extravert Ambivert Introvert 
(c) 


FIG, 15:1. Three conceptions of type theory. The early 
conception of types was that people could be 
cleanly separated into different categories, as at a. 
This has broken down because all studies show that 
people vary by degrees in personality traits. b repre- 
sents the trait approach, which denies the existence of 
types, using them as descriptions of extreme degrees 
of a trait. c represents a modified type approach, 
which holds that people do tend to cluster at certain 
points, which can be called types, but there is no clean 
break between one type grouping and another. 
(From Stagner, 1948.) 


both an image of a back-slapping, jovial, 
aggressive, talkative individual, they can 
use this term to describe other personalities. 
But if the phrase has different meanings 
for different people, then it is not a good 
descriptive device. 

There are, however, scientific typologies 
which are based upon a more careful analy- 
sis of psychological characteristics and 
well-chosen terms. Some psychologists have 
even invented new terms, as Sheldon did 
with his somatotonie, viscerotonic, and 
cerebrotonic types (cf. page 473). Freud 
and his students have developed a typology 
based on the characteristic stage of devel- 


opment at which a person seems to have 
become fixated: oral passive, oral sadistic, 
anal, etc. (cf. page 480). These typologies 
are really methodical scientific attempts to 
develop a system for personality deserip- 
tion;itisthus worth while for us to consider 
them briefly. 

Introversion and. extraversion. One of the 
most widely used classifications in terms 
of types is that of Carl Jung (1923). Jung 
coined the terms introversion and extra- 
version to identify what he considered 
basic types of personal orientation. The 
introverted reaction is always directed 
inward; the individual reaets to a stimulus 
in terms of its significance to him; he is 
reflective, introspective, inclined to be 
self-conscious. Attention, interests, and 
thoughts are primarily oriented to the 
self. Extraversion is of course the opposite 
reaction. The person is oriented to objects; 
his interest and attention are directed 
outward. While he may be intelligent, he is 
not inclined to be thoughtful; he is more a 
man of action. His behavior is guided by the 
outer situation, much less by subjective 
considerations. 

Jung, it should be emphasized, described 
these patterns as types of reaction, taking 
the position that a person may react in an 
introverted way today, extraverted to- 
morrow. He does say that, if a person 
comes to use one of these patterns habit- 
ually, he can be called an introverted type 
or an extraverted type. Other people, using 
Jung’s terminology, have tried to classify 
the whole population into introverts and 
extraverts. This attempt necessarily fails, 
because most of us are not consistently one 
way or the other. Where we feel safe and 
secure, we may act in an extraverted 
manner; where we are in danger and under 
pressure, we become more introverted. To 
try to maintain the fiction of types, some- 
one invented the term ambivert to describe 
this great middle group of people who were 
not consistent. A much more realistic way 


of meeting the problem is to give up the 
idea of types and treat introversion and 
extraversion as simply extremes on a scale 
(as in Fig. 15:10). 

Freud's typology. Freud assumed that 
some individuals become fixated at specific 
levels of the developmental sequence de- 
scribed in Chap. 13. Such a fixation would 
cause the person to acquire a certain 
pattern of motives, which he chose to call a 
character type. Thus, the oral passive type 
would be characterized particularly by a 
desire for dependency, for someone to 
mother him. He is essentially optimistic 
and passive; he thinks the world owes him 
a living but thinks, too, that it will drop 
in his lap without any effort. The oral 
sadistic type is'assumed to have become 
fixated at the biting stage and to have 
developed appropriate traits. He sees 
evidence of malice on all sides; he thinks 
the world owes him a living, but he will 
have to fight for it. Since this stage pre- 
cedes the development of the Superego, 
such an individual will generally use 
whatever tactics promise success, without 
regard to ethics and morals. His basic 
motive is aggression. 

The anal type is characterized by par- 
simony, often to the point of miserliness, 
meticulous attention to details, stubborn- 
ness, and obstinacy. Such persons are also 
likely to be aggressive, although not in 
the same way as the oral sadistic character. 
The phallic type is exhibitionistie, adoles- 
cent, ego-centered, indifferent to others. 

Most Freudian psychologists concede 
that these types, as described, are rare. 
It is common, however, to find a person 
who has some of the features of one of 
these type patterns, along with a mixture of 
other traits. Thus the scheme is defended 
as a good way to think about personalities, 
even though it would not be particularly 
useful if we were trying to classify the 
population into categories. 

Fromm’s revision of Freud. Erich Fromm, 
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TABLE 15:1. Character Types as Described by 
Freud and by Fromm 


Freud T'raits Fromm 

Oral passive | Parasitic Receptive (ac- 
Optimistic cepting) 
Passive 
Dependent 

Oral sadistic | Aggressive Exploitative 
Malicious (taking) 
Slanderous 
Pessimistic 

Anal Stingy Hoarding 
Obstinate (keeping) 
Pedantic 
Belittling 
Opportunistic Marketing 
Inconsistent (exchanging) 
Without principles 
Superficial 

Genital Productive Productive 
Adaptable 
Dependable 
Cooperative 


another psychoanalyst, has proposed a 
revision of Freud’s typology which many 
psychologists find valuable. Fromm (1947) 
emphasizes the functional relationship of 
the person to his environment as the basis 
for his types. Thus he describes the recep- 
tive, the exploitative, the hoarding, the 
marketing, and the productive type (see 
Table 15:1). The first three of these have a 
notable resemblance to Freud’s oral passive, 
oral sadistic, and anal types; however, 
Fromm is disinclined to emphasize the 
notion that the type arises because of 
events during the corresponding stage of 
development. He notes that people neces- 
sarily have certain relations to one another; 
and, if a person learns to adopt an exploita- 
tive technique and gets results with it, he 
will continue to use that device in more 
and more situations. Thus the type gets 
organized as a result of learning. 

Fromm introduces one type, the market- 
ing type, which does not correspond to 
Freudian classifications. He holds that 
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the marketing type is a product of our 
civilization, with its emphasis upon trade. 
Even people are valued in economic terms, 
and one is advised to change his personality 
so that he can command a higher price in 
the market. This, Fromm believes, leads 
to shallowness and superficiality, with an 
emphasis on grasping opportunities for self- 
advancement without regard to principles. 

True emotional maturity is exemplified 
by Fromm’s productive type, or Freud’s 
genital type. These individuals have learned 
to value people as ends in themselves, not 
as objects to be manipulated for selfish 
goals. The truly mature personality can 
take pleasure in doing something for others, 
he can be tolerant of their failings, he can 
love another person and not just himself. 
This is the goal toward which man should 
develop, although relatively few, perhaps, 
could be called good examples of this level 
of maturity. 

Is typology useful? The prevalence of 
typologies of all sorts testifies to the popu- 
larity of this way of thinking about per- 
sonality. That does not, however, prove 
that typologies are useful or scientifically 
defensible. 

The main defect of typologies is that 
they imply, if they do not assert, that all 
people can be separated into types. Thus 
any book which is written in a typological 
framework devotes itself to enumerating 
the criteria by which you ean decide which 
of these various types fits a certain in- 
dividual. The fact is that it is relatively 
rare to find a person who exactly fits any 
of these hypothetical descriptions. Real live 
people are hard to shove into pigeonholes. 

Research studies on personality usually 
lead to the conclusion that the normal curve 
(Fig. 15:10) gives the best indication of the 
way people vary. There is no dividing line 
at which we can say, “Everyone beyond 
this point is extraverted" or “All these 
individuals are anal erotics.” There is a 
series of gradual variations from one ex- 


treme to another. Thus this distribution 
exactly resembles that obtained for intelli- 
gence (see Fig. 12:9, page 438), as well as 
for height, weight, and other characteristics. 

Traits vs. types. The modern trend in 
personality description is therefore away 
from typology and toward a different 
approach. This can be called trait theory, 
and the essence of it is that the functional 
units for describing personality are gen- 
eralized patterns which can be called 
traits. Traits are conceived as varying by 
degrees, whereas types seem to follow the 
all-or-none principle (you are either in this 
type, or in that one). Suppose, for example, 
we take the introversion-extraversion as- 
pect of personality which Jung described. 
Instead of postulating types, we might 
assume that this is a tendeney in behavior 
which can vary by degrees. An ext'eme 
person might be one with ten introy ted 
reactions, but we find others with nine, 
eight, and so on down to none. We would 
find similar degrees of extraversion. When 
we aetually try this out on a normal popu- 


lation, we find that it is possible to locate 
people who vary in this fashion; further- 
more, they fit the normal curve (Fig. 15:1). 


Thus this seems to be a more realistic 
approach to personality description than is 
typology. 

The problem of dimensions. 'The question 
of what the basie dimensions should be, 
and how many are necessary, occurs in 
connection with many psychological prob- 
lems. In studying sensations, for example, 
we had to classify them with regard to such 
attributes as intensity, pitch, and timbre 
(audition) before we could arrange the 
multitude of specific experiences in a mean- 
ingful way. 

In the same fashion, we must determine 
what are the relevant dimensions, and 
how many of them there are, for describing 
personality. This is not so simple as for 
physical objects, where long experience 
has shown us that length, width, and depth 
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FIG. 15:2. A personality-trait cluster identified by covariation. A number of sub- 
jects were rated on the traits listed in the figure. When these ratings were corre- 
lated, it was found that variation in impulsive ratings agreed closely with ratings 
on gregarious, witty, and fact-minded. These form a “trait cluster” of the type 
used by Cattell in locating his basic dimensions of personality, as listed in Table 
15:2. Note that tactful and intelligent drop out of the cluster, as they do not 
covary with the other items. (Modified from Cattell, 1950.) 


give us data from which all other spatial 
characteristics ean be computed. 

We could start with the assumption that 
our language tells us how many different 
features of personality can be identified. 
Unfortunately, the language is too rich. 
Allport and Odbert (1936) counted no 
less than 17,953 trait names in English; 
and, while there was a considerable amount 
of duplication, it was obvious that no 
scientific system could ever use so many. 
Furthermore, it was clear from inspection 
that many of these names referred to 
related phenomena. For instance, integrity, 
altruism, conscientiousness, and honesty 
can hardly be considered independent of 
each other; there must be some basic 
dimension which all of them reflect. Simi- 
larly, emotional, tense, high-strung, un- 
stable are all terms which seem to have 
much in common. 


'The quest for basie dimensions in per- 
sonality has taken the same path as in 
intelligence. We noted in Chap. 12 that 
Spearman had looked for a g or general 
intelligence, with specific factors accounting * 
for particular aptitudes, and later Thur- 
stone had expanded this mode of analysis 
to find by factor analysis a group of funda- 
mental dimensions along which intelligence 
can vary. Cattell (1945) applied the same 
procedure to personality description. He 
started with the Allport-Odbert list, boiled 
it down to characteristics which could be 
rated. When he correlated these ratings, he 
found a total of 131 clusters which he 
thought corresponded to common per- 
sonality traits. These clusters could be 
grouped by factor analysis into 50 “nuclear 
clusters" of related traits, and these nuclear 
clusters could in turn be arranged in 20 
“sectors of the personality sphere.” These 
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TABLE 15:2. Chart of Principal ‘‘Surface-trait’’ Sectors 


(From Cattell, 1945) 


1. Fineness of character 
a. Integrity, altruism 
b. Conscientious effort 
2. Realism, emotional integration 
a. Realism, reliability 
b. Practicalness, determination 


c. Neuroticism, self-deception, emotional intem- vs. 


perateness 
d. Infantile, demanding self-centeredness 
3. Balance, frankness, optimism 
a. Placidity, social interest 
b. Balance, frankness, sportsmanship 
4, Intelligence, disciplined mind, independence 
a. Emotional maturity, clarity of mind 
b. Gentlemanly, disciplined thoughtfulness 
c. Creativity, self-determination, intelligence 
d. Intelligence, penetration, general talent 
5. Egotism, assertion, stubbornness 
6. Boldness, independence, toughness 
7. Sociability 
8 


. General emotionality, high-strungness, instability 


9. Gratefulness, friendliness, idealism 

10. Liveliness, instability, verbal expressiveness 
11. Imaginative intuition, curiosity, carelessness 
12. Bohemian, disorderly 

13. Aesthetic, thoughtfulness, constructiveness 
14. Physical strength, endurance, courage 

15. Amorousness, playfulness 

16. Alcoholism, rebelliousness, carelessness 

17. Curiosity, wide interests 

18. Hypochondriacal, taciturn retroversion 

19. Asceticism, eccentricity 

20. Inflexibility, wandering 


vs. Moral defect, nonpersistence 

vs. Dishonesty, undependability 
vs. Quitting, incoherence 

vs. Neuroticism, evasion, infantilism 
vs. Neuroticism, changeability 
vs. Daydreaming, evasiveness 
Opposites of these 


vs. Emotional maturity, frustration tolerance 
vs. Melancholy, agitation 

vs. Agitation, melancholy, obstinacy 

vs. Pessimism, secretiveness, immoderateness 
vs. Foolish, undependable unrefleetiveness 
vs. Infantilism, dependence 

vs.  Extraverted, foolish lack of will 
vs.  Narrowness of interests, fogginess 
vs. Lack of general ability 

vs. Modesty, self-effacement, adaptability 
vs. Timidity, inhibition, sensitivity 

vs. Timidity, hostility, gloomin' 
vs. Placidity, deliberateness, res 
vs. Sadism, slanderousness, suspiciousness 
vs. Reserve, quiescence, naturalness 

vs. Thrift, inflexible habits, smugness 

vs. Persevering, pedantic 

vs. Absence of these 

vs. Physical inactivity, avoidance of danger 
vs. Propriety 

vs. Piety, reverence, thrift 

vs. Limited interests 

vs. Eloquence, interest in future 

vs. Comfort-loving conventionality 

vs. Adaptableness, ease of settling down 


— 


20 sectors represent the best approach we 
have at present to a set of basic dimensions 
for the description of personality. While it 
is obvious that we lose something of the 
richness of individual description when we 
change from 17,000 adjectives to 20, we 
also get to a point where we can work 
scientifically with our research data, in- 
stead of treating each unique personality 
as a work of art, completely different from 
all others. As Table 15:2 shows, Cattell’s 
20 sectors or dimensions of personality 
give us quite a sampling of different aspects; 
if we knew how John Jones stood on all of 
these, we would feel that we had rather 
extensive information about him. 


What is the nature of these dimensions? 
The first is obviously dynamic, an organiza- 
tion of motives. The individual perceives 
altruistic, honest, socially approved be- 
havior as desirable and exerts effort to 
behave accordingly. The second is largely 
a matter of conflict solution mechanisms. 
The third emphasizes temperament, and 
the fourth, intelligence. Beyond this they 
are mostly generalized ways of perceiving 
the self or the social environment, plus ap- 
propriate ways of expressing these percepts. 

Surface and source traits. It will be noted 
that Cattell refers to these as “surface 
traits” of personality. By this he means 
that they are manifested directly in action; 


their expressions can be observed immedi- 
ately. “Source traits" he considers to be 
deeper lying organizations which may be 
expressed indirectly through different sur- 
face traits; for instance, insecurity might 
be expressed through general emotionality, 
through rebelliousness, or through timidity 
and inhibition. The relation of surface to 
source traits, in this usage of terms, can 
be diagramed as in Fig. 15:3. 

The self-image. The nucleus of the per- 
sonality, it is suggested in Fig. 15:3, is the 
self. It is easy to see that a person who has a 
pieture of himself as intelligent, capable, 
and attractive to others will have little 
occasion to feel threatened, anxious, and 
emotionally disturbed. Conversely, the 
boy who feels himself to be stupid, physi- 
cally weak, or sexually unattractive will 
undoubtedly have many emotional dis- 
turbances and upsets. Remember that 
behavior is determined by what is per- 
ceived, not necessarily by physical reality. 
A man who thinks of himself as physically 
inferior will aet aecordingly, even though 
tests may show that he is bigger, stronger, 
and more agile than the average man. 

We have noted on several occasions that 
the infant has no awareness of self and, 
indeed, may react to parts of his body as 
objects in the environment. The self-image 
seems to originate as a body image; that 
is, the somesthetie sensations derived from 
muscular movements, contact with objects, 
and organie processes build up a picture 
of the body as a continuing event which is 
always with the child. There is nothing 
about experience which says it has to be 
connected with a body; as the ancient 
Greeks indicate, it is easy to imagine that 
experience could go on in the absence of a 
physical organism. However, the child 
gradually builds up a picture of himself as 
a bodily unit having certain recognizable 
characteristics. Differences in temperament 
(cf. page 470) will play an important part 
in this development. 
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1,2,3,4-Surface traits 
5,6 —Source traits 


FIG. 15:3. A cross-sectional view of personality. The 
self is considered to be the central nucleus around 
which the rest of the personality is organized, Outer 
ellipse—facial expressions, gestures, etc, directly 
observable by others. 1, 2, 3, 4, “surface traits" which 
are directly expressed in action and words. 5, 6, 
"source traits," hidden from direct observation but 
manifested through modification of surface traits. 
(From Stagner, 1948.) 


This process is speeded up as language is 
acquired. The child learns that he has a 
name which is unique to him and that it is 
used by others under conditions in which 
he is experiencing various sensations. For 
instance, he cries, and mother says, “ Jimmy 
hurt himself." Or, on another occasion, 
“Jimmy is hungry." So, by the passive 
process of classical conditioning, the name 
Jimmy becomes tied in with these organie 
sensations. 

Later on, the self-image is expanded and 
delineated for the child by still more verbal 
stimulation. If parents frequently say, 
“You are a bad boy,” this is likely to be 
incorporated into the image. If he is 
scolded for being clumsy and stupid, he 
will picture himself accordingly. After all, 
his parents are always right, so if they say 
he has these traits, he must really have 
them. Playmates and other adults have 
some effect; not so great as the parents in 
the early years, although apparently the 
peer group (same age as himself) become 
very effective after the age of six—in what 
Freud called the latency period and sociol- 
ogists have identified as the gang-forming 


stage. 
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Comparisons with others also have a 
part in shaping the self-image. A child of 
average intelligence, in a school for bright 
children, will come to see himself as stupid, 
and conversely, a boy only slightly above 
average may get the notion that he is a 
genius if he associates with children some- 
what below average. When two children 
in the same family differ with regard to 
such a trait, both may suffer; the superior 
one becomes excessively egotistical, and 
the inferior one feels hopelessly defeated. 
Parents can improve this situation by 
stressing the good traits of the slower child 
and occasionally pointing out that he excels 
his brother in some regards. 

Cultural ideals and personal ambitions 
also shape the self-image to some extent. 
If the child identifies himself with some 
prominent figure, which may be a military 
hero, a gangster, a scientist, or simply a 
teacher, he desires to be like that person 
and will exaggerate those aspects of simi- 
larity in himself. If he develops an ambition 
to become a writer or an actor, he will 
similarly build up a suitable self-image. 
Because inner needs can distort perception, 
it is possible for him to see himself as 
possessing these traits when outside ob- 
servers see little evidence of their presence. 

These four elements, then: bodily sensa- 
tions, verbal descriptions, comparisons 
with others, and inner pressures contribute 
to the formation of the self-image. How- 
ever, it is worth mentioning that not all 
of this process is positive. Repression also 
plays its part by driving out of conscious 
awareness those features of the picture 
which are distasteful. The development of a 
frame of reference always includes both 
the selection of elements which fit together, 
and the rejection of items which conflict 
with the picture. So the person, as his 
self-image becomes organized, will begin 
ejecting certain memories, certain pictures 
of his own activities, which do not har- 
monize with this image. If I think of myself 


as a very intelligent individual, but on a 
specific occasion did something outstand- 
ingly stupid, I shall try to forget this 
incident. Similarly, a person who pictures 
himself as rigidly upright and moral will 
repress any memory of deviation from this 
code. So the self-image becomes highly 
consistent, as positive elements are exag- 
gerated and items that do not conform are 
tossed out. 

The nature of traits. Let us now revert 
to our consideration of traits. We have used 
this term to refer to the organized func- 
tional units of personality. They are 
usually designated by adjectives; we say 
that this person is calm, helpful, self- 


eonfident, quiet. The manner in which we 
apply these terms implies that these are 
not specific responses to specifie situations; 


rather, they are generalized ways of per- 
ceiving and responding to the environment. 
We assume that he will be helpful, not 
only with his brother, but also with other 
people. The essence of the trait, then, is 
that it functions in a variety of situations, 
being thus differentiated from a conditioned 
response, a habit, or a simple association of 
responses. 

Traits as mental sets. One way of describ- 
ing traits is in terms of the concept of 
mental set. This concept has been em- 
ployed to identify a persisting tendency to 
respond in a certain way when an appro- 
priate stimulus occurs. Thus we spoke of a 
person getting “set” for arithmetic prob- 
lems; and, on a more complex level, the 
architect is “set” to perceive differences 
in houses which the layman does not 
observe. 

Let us now apply this concept of set to 
personality. Here is an individual who 
anticipates frustration. He expects people 
to try to take advantage of him (cf. Freud's 
oral sadistie pattern). He is thus set to 
respond with anger and aggression when 
even minute evidence of such behavior is 
observable. In his perceptions he magnifies 


these fragments because he is set for them. 
Cason (1930) found that there are wide 
individual differences in response to annoy- 
ances; some people get annoyed very easily 
to almost any stimulus, whereas others 
have a high threshold and are rarely 
angered by trivial frustrations. In Cattell’s 
list (Table 15:2) we note several traits 
which fit this concept very well: (6) bold- 
ness, (7) sociability, (9) gratefulness, (15) 
amorousness, and (17) curiosity are obvious 
examples. The trait illustrates a generalized, 
persistent mental set to respond in a given 
way whenever the appropriate class of 
stimuli appears. 

Traits as frames of reference. Another 


way of defining a trait is to call it a way of 
looking at situations. A frame of reference 
is an inner pattern for judging situations. 
Basically it is likely to be a matter of 
scaling an experience somewhere between 
good and bad on a dimension or continuum. 


How, for example, does the individual react 
to an offer of assistance on a job he is doing? 
Sam perceives this as an intrusion, a threat 
to his own ego, and so he responds with 
annoyance. Joe perceives the same offer as 
helpful and responds with friendliness. The 
point here is that we can best understand 
the contradictory behavior of the two men 
if we ask the question: how was the stimulus 
perceived by each? In one case the stimulus 
was seen as bad and threatening; in the 
other, as good and helpful. The difference 
between the two personalities, then, can 
be described as a difference in a generalized 
way of perceiving social situations. 

Traits such as thrift, conventionality, 
radicalism, and sociability lend themselves 
easily to this kind of description. The 
thrifty person values highly the accumula- 
tion of property, and he judges situations 
in terms of whether they contribute to 
such accumulation. The radical perceives 
the existing order of things as bad; his 
evaluation of situations will lead to a 
preference for activities which move to- 


MATURIDY 527 


ward new social organizations. The shy 
individual perceives close contact with 
people as dangerous; he tends to stay by 
himself in order to avoid tension. 

There is no contradiction between the 
view of traits as generalized mental sets, 
and traits as frames of reference. One 
approach emphasizes the response tend- 
ency, whereas the other emphasizes the 
perceptual side of the relationship. Because 
it fits in better with certain points we shall 
introduce later in this chapter, we prefer 
the definition as frame of reference, but the 
alternative view is widely held also. 

Traits and the self-image. Many of the 
traits we have mentioned involve a per- 
ception not only of the environmental 
situation but also of the self. When we 
speak of boldness, we speak primarily of 
the individual's perception of the environ- 
ment as one with which he can deal effec- 
tively; thus he is not threatened by it. This 
implies an evaluation not only of the ex- 
ternal situation but also of the self. Actually 
this is true of most traits. A dominant 
person is one who perceives himself as 
capable of being the leader, and also is 
one who perceives others as people to be 
bossed around. The exploitative personality 
(Fromm, page 521) sees people as objects to 
be manipulated for his own purposes. 

In general, the self-image is an influence 
upon all traits. This leads to a higher degree 
of consistency within the personality than 
might otherwise hold. Because the person 
wants to behave in a manner which is 
appropriate to his perception of himself, 
he will perform in a more uniform fashion 
than if he were at the mercy of his environ- 
ment. In connection with such phenomena 
as size constancy (Chap. 6), we noted that 
it is helpful to homeostatic adjustment if 
the person perceives an object as constant 
even though the retinal image is in con- 
tinuous change. Similarly, there seems to be 
some advantage in maintaining a constant 
self-image. The facts show that the average 
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person's pieture of himself changes very 
slowly; psychotherapy, which has as its 
aim the improvement of personality, often 
involves modifying the self-image (see 
below), and this may take months or even 
years to achieve. 

Character, “will power," and motivation. 
When we say that a person has a strong 
character, or a lot of will power, we are 
likely to be referring to the fact that he 
persists in self-initiated activities despite 
opposition from the environment. There 
is no evidence that people differ by heredity 
in any trait which could be called “will 
power." It is obvious, on the other hand, 
that if a person develops a picture of 
himself as strong, intelligent, capable of 
dealing with threats, he will be more likely 
to persist in the face of obstacles. Further, 
if he has a strong Superego (as a result of 
identification with parents, ete.), he will be 
strongly motivated to behave in accordance 
with social mores. Socially disapproved 
behavior will arouse anxiety, and he will 
avoid it. 

The concept of character, then, is a 
fairly complex one including the person’s 
self-image, his frame of reference for evalu- 
ating social situations (honesty, truthful- 
ness, ethics), and his motivation to conform 
to socially approved standards. We observe 
all kinds of combinations of these elements, 
and consequently get all kinds of “ charac- 
ter structures”; some people are meticu- 
lously honest in one phase of their behavior 
and not at all trustworthy in another area. 

Despite the fact that the law divides us 
into “good” and “bad” characters, this 
is a psychologically unrealistic position. 
The psychologist finds “so much good in 
the worst of us, and so much bad in the 
best of us” that he rejects the notion of a 
sharp dichotomy between good citizens 
and criminals. Instead, he takes the posi- 
tion that honesty and similar traits follow 
the normal curve, which means that most 
of us fall in the center, being sometimes 


honest and sometimes not, depending on 
the situation. Delinquent behavior often 
arises out of traits which have much good 
in them; for instance, a boy’s loyalty to 
his gang may cause him to do things which 
are dishonest, or it may be a factor in his 
being very helpful to gang members who 
are having trouble. 

Society has to have a system of controls 
in order that people can live together in 
groups. Unfortunately, social control relies 
almost exclusively on punishment, which 
has relatively little value in learning (Chap. 
9), and not enough on reward, which seems 
to be a far more potent influence in the 
acquisition of behavior patterns. A social 
system which gave rewards for “good” 
behavior and treated “bad” behavior as 
symptoms of illness would undoubtedly 
turn out better adjusted personalities with 
far less social conflict. 


The Measurement of Personality 


Science inevitably moves from description 
to measurement of any event. Description 
of electricity and its phenomena wa: fol- 
lowed by efforts to quantify and measure 
this phenomenon. The description of per- 
sonality is only a step in the scientific 
procedure; for deeper understanding, for 
verification of hypotheses about origins, 
and for the study of personality change, we 
must have devices for measurement. 

Psychologists have experimented with 
many different techniques for reducing 
personality manifestations to an orderly 
sequence which ean be counted, scaled for 
intensity, or treated in some other nu- 
merical manner. Which of these we use 
depends on our purpose. All of them have 
some value, although they are by no means 
equal in this respect. We shall give only a 
brief sketch of some of the commoner 
techniques.! 


1A more detailed treatment of personality 
measurement is given in Stagner (1948), Chaps. 
2-3. 
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FIG. 15:4. A sample of a graphic rating scale. The rater is supposed to observe 
his subject and then indicate his impression by checking a point on the scale. The 
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dash on the end is checked for “no opportunity to observe." 


Personality as stimulus. Personality is 
often treated in terms of the individual's 
social stimulus value, or his effect upon 
others. While this is not a scientifically 
useful definition, it represents a real prae- 
tical problem. Business enterprises want 
salesmen who have a pleasant personality 
as viewed by customers, and the military 
services want officers who are perceived as 
leaders by the rank and file. Thus there has 
been a good deal of work done on per- 
sonality-measuring devices which attempt 
to reduce social stimulus value to easily 
observable units and get judgments on 
these scales from the people likely to be 
concerned. 

Rating scales. The term rating scale is 
applied to any instrument which defines 
certain qualities of the ratee and asks raters 
to judge whether this quality is present or 
absent, or the degree to which it is manifest. 
Teachers use a simple A, B, C, D, E rating 
scale for estimating the quality of student's 
performance in most institutions. One of 
the more useful devices in this area is the 
graphic rating scale illustrated in Fig. 15:4. 
It calls for a judgment in terms of the 
degree of presence of a certain trait; a 
"measurement" attitude is suggested by 
the linear scale, marked off into equal units 
like a foot rule; objectivity of judgment is 
presumably aided by the descriptive phrases 
underneath. This scale is used by the 
American Council on Education as part 
of a standard recommendation form for 
college entrance. Many industries use à 
graphie rating scale in estimating the 
efficiency of performance of employees; 
these data are used for pay raises, for 
promotions, and so on. 


The forced-choice rating form. Many diffi- 
culties arise in the use of simple rating 
scales such as those mentioned. If the rater 
likes the ratee, he may give him excessively 
high ratings. Or, if he is influenced by some 
specific trait (such as high intelligence), he 
may give high ratings on other unrelated 
characteristics. Such errors are sometimes 
called by the term halo effect—an unrelated 
item radiates out to influence judgments 
on other points. Halo can be negative 
as well as positive; the rater may under- 
estimate and be too severe instead of too 
generous. 

To avoid some of these problems, there 
has been a good deal of effort to devise a 
rating scale which would reduce halo and 
focus the rater on judging the presence or 
absence of specific traits. The forced-choice 
scale was devised in the Army to improve 
officer ratings for promotion. It consists of a 
series of groups of items, in which the rater 
picks one “most characteristic of this 
officer” and one which is “least charac- 
teristic of him.” Since all the items in a 
group may be good, he is forced to try to 
identify the best feature; conversely, all 
four may be bad, and he is forced to name 
the ratee’s defects. 

It might still be possible for the rater to 
exaggerate the good points of his friends 
and the defects of those he disliked. To 
make this more difficult, the scale items are 
pretested and matched for emotional tone; 
that is, in a pair of items, each sounds 
equally good, but one corresponds to 
efficient performance as an officer, while 
the other does not. To use a different 
example, Staugas and McQuitty (1950) de- 
veloped a forced-choice scale for judging 
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FIG. 15:5. A sociometric study in relation to air-group morale. These charts represent the morale situation in two 
Navy air groups. An arrow pointing to a number means that this person is chosen as “a man | would like to have 
alongside during combat" and similar choices. A line ending in a small circle by a man's number indicates a 
negative choice. In VF-X the ranking officers (23, 43) receive a high percentage of positive choices and no nega- 
tive choices. Many of the rejections are of men outside the squadron; the men could not think of anyone inside the 
squadron they would give a low rating. 

In VP-Y the situation is quite different. The ranking officers (215, 217) received only negative choices. There 
are accepted leaders (182, 191) but they are not the official leaders of the squadron. Only one negative choice 
goes outside the squadron, as compared with 22 outside VF-X. 

The value of these sociometric charts is not only in estimating the morale of the group, but especially in locating 
men to move up to leadership positions. If a man's personality so impresses his fellows that he gets a large 
number of positive choices, he will usually make a suitable leader for that group. (From Jenkins, 1948.) 
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dormitory counselors. One pair of items 
reads: 

—— Even-tempered 

— Cooperative 


These items were matched for preference 
value, so that all judges thought both 
sounded equally good. But the second 
was found consistently to be applied to 
the most successful counselors, while the 
first was ascribed equally often to good 
and poor counselors. In the forced-choice 
rating situation, then, the judge can mark 
a * good-sounding" item for his friend, and 
yet it does not artificially raise his rating. 
Most psychologists in military and indus- 
trial work seem to feel that the forced- 
choice type of rating represents a real 
advance; however, erities have pointed 
out that a shrewd judge can still over- 
inflate his ratings if he attempts to do so. 

Sociometry. Strictly speaking, it is not 
necessary to ask the rater to judge a series 
of separate traits. We can ask him simply 
to give an over-all judgment, to vote for 
or against the person. Thus, in a study of 
leadership in the Navy air force, pilots were 
asked to name the man they would most 
like to have flying alongside during combat. 
Good morale units were characterized by 
the fact that these choices (which were 
secret) piled up on the officer in command. 
Poor morale units showed a lot of choices 
of other men, even men outside the unit 
(see Fig. 15:5). 

The term sociometry has been applied to 
such studies of social position. Sociometrie 
work with young children and adolescents 
has shown that individuals who get many 
choices have socially desirable traits (which 
is fairly obvious). They have also shown 
that ''isolates"—persons who are neg- 
lected in such choices—have a much higher 
Score on general emotionality and symp- 
toms of poor conflict adjustment than do 
the preferred individuals. We do not know, 
of course, which comes first—social isola- 
tion or emotional adjustment. Probably 
each reinforces the other. 
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Interviews. Another common way of 
assessing social stimulus value is by inter- 
view. Untrained interviewers have been 
shown to make many serious errors in their 
judgments of personality; however, with 
training, the reliability and validity of 
their judgments can be markedly improved. 

The stress interview is another technique 
which is still an object of experimentation. 
The theory here is that a person who is 
interviewed in a calm, peaceful setting may 
give quite a different impression than when 
“the heat is on.” Hence interviews have 
been held under distracting conditions, 
with one or more interviewers making 
sarcastic remarks, implying that the subject 
is stupid, and so on. The ability to maintain 
self-control here is probably a good esti- 
mate of frustration tolerance. Some studies 
suggest that ratings made in a stress inter- 
view situation are much better for picking 
men for tension-arousing jobs (e.g., traffic 
policemen) than are ordinary interviews. 

Limitations. The study of personality as 
social stimulus value is inevitably com- 
plicated by the fact that no one has exactly 
the same stimulus value for two other 
people. So, if one of my students rates 
me “A” on teaching, and another rates me 
“B,” both may be right. My personality 
may be such that I am much more effective 
with one than with the other. The girl who 
would make a marvelous wife for Harry 
might be completely unsuited to Frank. 
Two interviewers may meet the same 
candidate for a job and give him different 
ratings; he is pleasing to one, and not to the 
other. Despite these limitations, some form 
of rating technique often proves necessary, 
and if its weaknesses are understood, it 
can be quite valuable. 

Personality as response. If we define 
personality as “whatever the individual 


1 Industrial psychology includes an extensive 
literature on the rating of employees and conse- 
quently makes a good place to read further about 
the errors and strong points of various rating 
methods. See, eg. Harrell, T. W., Industrial 
Psychology, Chap. 3, New York, Prentice-Hall, 


1950. 
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does,” then our approach to measurement 

should be to find out exactly what he does, 

Bo, in nurery-echool children, we have 

studies of frequency of nail biting, number 

path pe rore eme 
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of handwriting, drawing, and gestures, as 


thon and statisties have come up with the 
report that people do these. things, yet it 
dora not seem to help us in understanding 


well as by «ymbolie processes; thus it may 


be hoped that such fine movements \ these 
will reflect variations in temperam* at and 
also in other personality traits. 

Handwriting, Many extravagant claims 
have been put forth as to the identification 
of personality traits, honesty, ambition, 
and similar characteristics from hand writ- 
ing. Most of these have been discarded 
because no evidence supported them. A 
amall core of evidence remains to indicate 
that handwriting ix of some value in the 
study of personality, 

Handwriting is subject to #0 many varia- 
tions that it readily becomes almost unique 
for adults in our culture. People are likely 
to develop little personal peculiarities in 
script and to change these to conform with 
emotional states. In Fig. 15:7 we show 
handwriting samples from a pair of identical 
twins who were studied for personality 
resemblance. It is interesting to observe 
how similar are the changes which oocur 
between twelve and eighteen years, This 
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would be even more striking if we did not 
know that the girls exchanged letters once 
or twice a month during this period, so 
that chances for imitation were present, 

At present there are two schools of 
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FIG. 15:8. Drawings can reflect inner personality 
patterns. The subject was asked only to draw a figure 
of a male, and a figure of a female. Note the differ- 
ences in size, in emphasis of line, in concern for detail, 
and in expressive position of arms. For discussion see 
text. (Reprinted from Projective Psychology, by Abt and 
Bellak, by permission of Alfred A. Knopf, Inc.) 


**intervening variable." When we say, with 
regard to the person who drew Fig. 15:8, 
that he has a certain attitude toward 
women, we are talking about an inner state 
which determines how the person will 
respond to certain kinds of situations. 
Many devices for studying personality 
began as attempts to study actual responses 
but have been found to be more useful 
when treated as approaches to these inter- 
vening variables. 

Inventories and questionnaires. This point 
is particularly true of those “personality 
tests” which consist of lists of questions 
to be answered “yes” or “no” (cf. Table 
15:8) or lists of adjectives to be checked 
to describe oneself. When this kind of test 
was first developed during World War I, 
it consisted of a list of neurotic symptoms, 
and the theory was that, by counting the 
number of such responses, the psychologist 
could predict the soldier’s chances of break- 
ing down in combat. Later experience 


showed that the answers to these questions 
did not necessarily agree with direct ob- 
servation by a psychiatrist; a man might 
say he had a symptom and yet it could not 
be found, or he might deny one and the 
psychiatrist spotted it immediately. At 
first this led to a tendency to reject pencil- 
and-paper tests of personality entirely. 
Later the point of view developed that the 
person’s answers are important because 
they reflect his picture of himself, and on 
this basis they have been useful in many 
situations such as counseling and guidance. 

Table 15:3 shows a few questions from a 
scale developed by Guilford on the basi 
of extensive studies of introversion-extra- 
version. Jung, it will be recalled, thought 
he could use these terms to identify types 
of personalities. Later work showed that 
they should be used merely as extremes of a 
trait which varies by degrees. Guilford cut 
this still finer; he found that there were 
several kinds of introversion, social intro- 
version, thinking introversion, low general 
activity level, and so on, all of which Jung 
had lumped together, but which were by 
no means equally present in a given person. 
In this table we show some of the items 
which Guilford found diagnostic of rha- 
thymia, a kind of impulsive, happy-go-lucky 
etndency which would be high for the 
“typical extravert” and low for the 
“typical introvert.” There is some evidence 
that people high on this trait do well at 
selling, advertising, and public relations, 
but poorly on accounting, production 
control, and other detail jobs. 
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TABLE 15:3. Sample Items from Guilford's 
Rhathymia Scale 


Are you ordinarily a carefree individual? 

Are you inclined to act on the spur of the moment 
without thinking things over? 

Do you subscribe to the philosophy of “Eat, 
drink, and be merry, for tomorrow we die" ? 

Do you often crave excitement? 

Do you often feel restless while listening to & 
lecture? 


The usefulness of any such tests clearly 
depends on our assumption that we are 
measuring some kind of inner tendency. It 
makes little difference in a salesman’s work 
whether he does (or does not) say “yes” 
to “Are you ordinarily a carefree indi- 
vidual?" but it makes a great deal of 
difference whether he has the kind of 
mental attitude which is probably reflected 
in a “yes” answer. 

Such questionnaire inventories have been 
»repared for a great many traits. Neurotic 
tendency, ascendance, self-sufficiency, in- 
roversion, seclusiveness, insecurity, and 
inferiority feeling are some of the trait 
names attached to these lists of questions. 
Most of them are valuable if used under 
roper precautions. 

Projective tests. Questionnaires attempt 
o get at the self-image by direct question- 
ing. Perhaps the person will have repressed 
some items about himself as too painful; or 
»e may refuse to tell the truth for reasons 
of the moment—e.g., if he is applying for 
a job, he is prone to say what he thinks the 
company wants and can probably rational- 
ize that this is true. To get beyond self-pro- 
tective and repressive barriers, projective 
tests have been devised. 

The projective test is based on the 
phenomena of projection (page 506) and 
autistic distortion of perceptions (page 
243). People are prone to read themselves 
into external situations. They see as 
objective reality a tendency which is really 
within themselves. So, if I ask you to 
complete the sentence, 


m 


Professors are . . . 


and you write in the word “dull,” you are 
projecting some of your own ideas about 
professors into the external reality. It I 
ask you to look at an ink blot (Fig. 15:9) 
and tell me what you see, you cannot find 
much in the real stimulus to help you 
answer, so you must project some idea of 
your own into the blot. For these reasons 
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it is most difficult to fake on projective 
tests. The answer comes from within you, 
and almost any choice you make may give 
away significant information.! 

The ink-blot test. The first test of this 
type to receive methodical development 
was the ink-blot test evolved by Hermann 
Rorschach (1921). Rorschach had been 
interested in the study of associations of 
ideas as clues to the inner states of the 
individual. However, he was dissatisfied 
with the use of verbal stimuli, as in the free- 
association test (page 74), because a word 
tends to set off associations which are 
logieally or culturally determined (page 
398) and not necessarily indicative of 
emotion. He sought for stimulus material 
which would initiate associations but would 
not have these limitations. His trial of ink 
blots seems to have been a fortunate choice. 

The Rorschach blots are symmetrical 
but irregular in outline (Fig. 15:9), varied 
in shading, and susceptible of various 
interpretations. Five of them include color, 
while five are only in shades of gray. These 
10 blots were retained out of literally 
hundreds which were tried. Each of these 
10 has been found to evoke a wide variety 
of responses from different persons. So, to 
the same blot, one response is: “This is a 
wolf's head. Here are the eyes, here is the 
nose, mouth, and chin." Another person 
says: “This is a Halloween mask." A third 
says: “This is an X-ray photograph of a 
pelvis." 

The interpretations of personality traits 
from Rorschach protocols are complex. Not 
too much attention is paid to the actual 
object seen, although some use is made of 
psychoanalytic symbolism. Weight is placed 
on the location of the object on the card, 


1 Any such test can be faked, of course, by a 
person who knows the scoring procedure and 
principles of interpretation. That is one reason why 
the widely used projective tests are not allowed to 
circulate freely and why the techniques of scoring 
and interpretation are not taught except at profes- 


sional levels. 
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FIG. 15:9. An ink blot similar to those in the Rorschach 
test. “What might this be?” One subject says, “Here 
are two eyes staring at me; they look cold and 
suspicious.” (Two small gray spots in lower center.) 
Another subject says: “This is a bear on his hind legs, 
facing away from me, batting playfully at something 
with his front paws.” (Whole blot.) Is it apparent that 
personality differences may be reflected in such 
reports? 


the clarity of form perception, the use of 
color or shading, the perception of move- 
ment in the figure, and numerous other 
details. 

The Rorschach test has become a stand- 
ard item of equipment in all psychiatric 
hospitals and clinics, in most counseling 
work with personality problems, and in a 
wide variety of other situations where 
personality diagnosis is important. The 
test has been compared with “psychological 
X ray” because it permits a glimpse of the 
interior without damage to the individual. 
It leads to judgments of introversion, crea- 
tive ability, emotional balance, impulsive- 
ness, and other important characteristics. 

Despite its wide acceptance, the Ror- 
schach is not thoroughly validated, and its 
use is still something of an art as well as a 
science. Some examiners get better results 
with it than do others. In clinical work, its 


diagnosis is always checked against other 
indications; there is no personality test 
which is considered absolutely dependable 

Thematic Apperception Test. The Ror- 
schach is probably the most used projective 
test. Second in frequency is the Thematie 
Apperception Test (TAT) developed by 
H. A. Murray (1938). This material is 
somewhat more structured than the ink 
blots; each card presents a picture, to 
which the person is asked to make up a 
story. Like the Rorschach, its value comes 
from projection. There is no story sug- 
gested plainly by the picture; hence the 
individual must project something of him- 
self into the situation and thereby reveals 
his own habitual patterns of desire and 
perception. For instance, one young man 
told a series of stories (one to each picture), 
all of which involved falling in love and 
then losing the wife or sweetheart through 
death, divorce, or accident. It was not 
difficult to infer his feeling of insecurity 
about his love life, which actually stemmed 
from the early death of his mother but 
which had transferred to a fear of loving 
any woman because she too might be lost 
to him. 

The Rorschach test gets at deep, endur- 
ing traits (often, the kind referred to on 
page 525 as “source traits.") The TAT 
is more useful in identifying temporary 
trends, strong motives, moods, and so on. 
The Rorschach may give us an indication 
that the person has experienced an emo- 
tional shock; the TAT can often identify 
the kind of shock and thus help the thera- 
pist in alleviating the emotional disturb- 
ance. Thus both tests are widely used, 
generally as a team, in helping the clinical 
psychologist with his study of personality. 

Tests resembling the TAT have also 
been developed for the study of more 
superficial features of personality, e.g. 
social attitudes. In the field of race preju- 
dice, it has been noted that people who 
insist that they are liberal and tolerant 


often give away concealed prejudices by 
the kind of stories they invent. Henry 
(1949) has shown that the TAT picks out 
differences in motivation between success- 
ful and unsuccessful business executives; we 
shall discuss this study a little later (page 
540). Tests of the same type have been 
employed in studies of cultural differences; 
obviously the content a person projects 
into a picture will depend in large part upon 
re cultural background from which he 


comes. 


The Total Personality 


Ratings, questionnaires, ink blots, pieture- 
interpretation tests—all these and many 
more devices are used to get at parts of the 
personality for description and measure- 
ment. The Rorschach and TAT lay some 
claim to getting the total personality, but 
even here it is to be observed that there is a 
lot of additional information about the 
personality which they do not pick up. 

To understand an individual, we must 
have not only his present status but also 
his history. We must know something of 
his socioeconomie background, the kind 
of culture in which he grew up, the painful 
experiences and satisfying experiences of 
his early childhood. We need his intelli- 
gence, his job history, his relations with 
superiors and subordinates, his family life 
and school experiences. Thus the study of 
any one individual as a total personality 
is an extensive endeavor. 

The most detailed information ever 
obtained by one person about another 
probably comes out of the therapy rela- 
tionship. In psychotherapy the clinician 
works with his patient for perhaps an hour 
a day over a period of months. The patient 
recounts his life history, discusses his 
relationships with his family, reveals his 
emotional problems and conflicts, and soon 
becomes almost an open book to the 
therapist. 
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The tools of the clinician for understand- 
ing the personality of his client are intro- 
jection and empathy. Introjection, it will 
be remembered, is the response to some- 
thing outside yourself as though it were 
part of yourself. Hence the clinician feels 
the experiences of his patient as if they were 
his own, but of course much less intensely. 
He must have more than a purely intel- 
lectual understanding of the conflicts and 
problems his patient has encountered. 
Knowledge of a wide variety of personality 
difficulties is, of course, a help; but some 
psychologists have this extensive informa- 
tion without ever getting a deep insight 
into the person with whom they are dealing. 

Personality in its social setting. Traits 
of personality are chiefly outcomes of 
learning. It must therefore be expected that 
personality will always have to be inter- 
preted relative to a social frame of reference 
and that a real understanding of the indi- 
vidual requires some understanding of his 
culture. We would certainly misinterpret 
the Plains Indian who describes his visions 
as real experiences, if we did not know 
that in his culture such hallucinations are 
not only considered normal, but actually 
desirable. 

One of the factors shaping the self-image 
is one’s social status. Ideas about social 
status are transmitted from parents to 
children from birth onward; “we are this 
kind of people, we don’t do things that 
way." Proper ideas of dress, of recreation, 
even of morals, vary substantially as we 
move from one level to another of American 
culture. Before deciding whether a given 
form of behavior is maladjusted or not, we 
must learn how it fits into this person’s 
social situation. 

The concept of social role applies to the 
immediate social function of the person. 
When a young man gets married, he takes 
on a new role: as husband and head of a 
household. Because he will have acquired 
from his own parents certain notions as to 
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the proper behavior for a person in this 
role, his “personality” may seem to change 
quite markedly on assuming the new role. 
For example, he may have courted his 
fiancée assiduously, been very courteous, 
thoughtful, and gentle; now he ignores her 
and drops all forms of romance. This does 
not mean—as she may conclude—that his 
former behavior was all pretense. It was a 
part of a social role, and his new behavior 
reflects his conception of his new role. 

The concepts and ideas regarding per- 
sonality which we have presented in the 
last three chapters have broad implications 
for human behavior in everyday life.! It is 
impossible for us to do more than touch 
upon some of these applieations. To indi- 
cate something of what is possible, we shall 
take up briefly the work of psychologists 
regarding personality and marriage, and 
personality in vocational choice. 


Personality and Marriage 


Marriage, as we noted in Chap. 14, is a 
prolific source of confliets of motives. The 
reverse, in a way, is also true: personal- 
ity differences account for many marital 
confliets. 

What are the personality traits asso- 
ciated with happiness in marriage? Terman 
(1938) and his students have done exten- 
sive research on this problem, starting with 
the development of a "happiness scale" 
and going on to compare happily married 
couples with others who reported them- 
selves not at all happy. Fortunately, the 
study indicates that happy marriages out- 
number the others by a healthy majority. 

Individual traits. The unhappily married 
person was characterized in these studies 


See, e.g., Harsh and Schrickel, Personality: 
Development and Assessment, which treats per- 
sonality in terms of childhood, adolescence, love 
and marriage, maturity and old age; or Stagner, 
Psychology of Personality, which discusses per- 
sonality in the family, in school, in occupations, 
and in relation to social values, 


as being grouchy, irritable, critical of others 
resentful of discipline, dominative in rela- 
tion to members of the opposite sex; having 
periods of excitement; and alternating 
between elation and depression. One is 
tempted to wonder which is cause and 
which effect; such a person would certainly 
not be a pleasant marital partner! On the 
other hand, the frustrations and conflicts 
of a bad marriage would induce such reac- 
tions from the average person. Happily 
married persons were found to be kindly 


and cooperative, emotionally stable and 
secure. 
Similarity of couples. In general, happily 


married people resemble each other. Some 
items on which similarity went with happy 
marital status were: being sensitive to 
praise and criticism, wanting someone to 
be around when you get bad news, taking 
the lead to enliven a dull party. It has also 
been found that happy couples are more 
likely to resemble each other in intelligence, 
education, religion, cultural background, 
recreational interests, social values, and 
introvert-extravert tendencies. 

A momentary thought will show that 
these findings are obvious. A man and 
woman who differ markedly on any of 
these will find things to argue about. He 
will want to do things one way, she, an- 
other. Their preferred goals and their 
perceptions of proper ways to achieve these 
goals will differ. If the husband is extrava- 
gant and the wife thrifty, there is trouble 
ahead. Tf she likes to sit, read, and think, 
while he wants constant action, this like- 
wise leads to difficulty. We noted in Chap. 
14 that similarity in sex drive made for 
fewer marital conflicts. 

On the other hand, there are a few traits 
on which the happy couples were less alike 
than the unhappy. One of these was 
dominance. Liking publie" speaking, for 
example, was all right for one member of a 
couple but not for both. We can readily 
understand that having two high-domi- 


nance people living together might lead to 
disagreement over "who is boss”; appar- 
ently it is better for one to like leadership 
and the other to prefer having someone 
else take the lead. ! 

Background factors. The background 
factors which make for happy marriages 
are the same as those which make for well- 
adjusted personalities in general. Happy 
couples had parents who were happily 
married; they reported that they had pre- 
dominantly pleasant experiences in child- 
hood; discipline in the family was described 
as neither lax nor excessively strict. Age 
at marriage, premarital sex experience, 
frequency of intercourse, and contraceptive 
procedures seemed to have no relation 
to marital happiness. 

Choice of a mate. These findings suggest 
that we might raise the percentage of 
lc ppy marriages still higher if young people 
v. ld consider the personality factor before 
getting married. Generally speaking, it 
seems that your chances of success will be 
substantially greater if you find someone 
who resembles you in the ways noted 
above and differs in regard to dominance. 
Most colleges and universities now have 
counseling services where young people 
can take personality tests and get advice 
about themselves. Counseling for marriage 
is often a part of such a program. It can be 
a valuable contribution to one’s future 
happiness. 


Personality and Occupation 


As we noted in Chap. 12, intelligence level 
is one of the determinants of occupational 
choice. Some jobs also require various 
special aptitudes, such as mechanical 
dexterity, visual acuity, and the like. On 
the personality side there is also a need to 
consider job requirements in relation to 
personal characteristics. It is as foolish 
to put an active extravert on & solitary 
office job as it is to put a moron on à task 
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requiring an IQ of 110. Neither will be 
happy, and the work will suffer too. 

Many of the relations between personal- 
ity and occupation are obvious. Salesmen 
who do not worry too much have the best 
chance of success (see Table 15:3), and 
timidity would certainly be a handicap in 
this occupation. The aggressive, inde- 
pendent, dominant individual will not do 
well on a job where he must take orders all 
day long. Every person must act out a 
social role which fits to some degree with 
his temperamental and social traits. Every 
job carries with it certain kinds of relations 
to other people (working in groups or alone, 
giving orders or taking them, etc.). By the 
time a man is twenty-one years old, his 
way of perceiving and reacting to such 
situations is likely to be pretty well set. It 
is usually easier to find a job that will fit 
him than to change him to suit the job. 

The interests and values of the person 
are also important to his success. E. K. 
Strong has published a Vocational Interest 
Inventory which calls for 400 reactions to 
items about preferred working conditions, 
people, activities, reading, and recreation. 
There is extensive evidence to the effect 
that a boy is well advised to choose a 
job for which he makes a fairly high score 
on this test—if he has the ability and 
training, of course. The Allport-Vernon 
Study of Values (see page 124) has also 
been used in this way. A person with a 
high theoretical and low practical score is 
unlikely to succeed in business—he will 
make all the wrong decisions. Figure 15:10 
shows the values profile of a group of 
professors of psychology, compared with 
several hundred college men. The professors 
conform to the popular stereotype in being 
less concerned about practicality (economic 
scale) and power (political scale), more 
interested in theory, humanitarian, and 
aesthetic considerations. 

Questionnaire tests like these are not 
satisfactory for selection of employees, 
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FIG. 15:10. Values profile for psychology professors. 
The composite values profile of six professors of 
psychology at Dartmouth College is plotted along- 
side the profile for several hundred men at Dartmouth 
and women at Wellesley. In some respects the pro- 
fessors confirm the popular stereotype as to their 
characteristics. (From Stagner, 1948.) 


since it is fairly easy to fake them. They 
are useful in vocational guidance, where 
there is little motivation to give a false 
picture of oneself. The projective tests 
would be preferable for industrial purposes, 
since they are not so easily distorted. 
However, they are so time-consuming and 
expensive to use that they arè rarely 
employed by industry. 

One of the exceptions is a study by 
Henry (1949) of industrial executives. 
Using a projective test (TAT), he investi- 
gated the personalities of executives in 
six large corporations. The men were from 
the middle level in the organization; some 
of them were judged by their superiors as 
high quality, likely to go to top-executive 
posts, the others being relatively unsuccess- 
ful. The significant differences between 
the groups seemed to be in the personality 
area. He reports that characteristics of the 
successful group include: a need for 
achievement, not just for glory; a need to 


move up the scale, to accumulate property 
and status in the eyes of associates; per- 
ception of superiors as helpful, not threaten- 
ing; aggression channeled into work, not 
into personal hostility; emancipation from 
parents (neither dependence nor rebellion), 
Since the test can be used to check new 
prospects for such characteristics, it is to 
be presumed that many corporations will 
be looking for men with these traits in the 
future. 

Influence of occupation on personality. 
Just as marriage may have an impact on 
personality, so can occupation. The ac- 
countant is interested in detail, but was he 
that way prior to his training? Perhaps he 
was the kind of person who liked detail, 
but on the other hand, he may have been 
successful at accounting and so came to like 
detail. After all, we learn those responses 
which are associated with tension reduc- 
tion, and if a job leads to subsi ntial 
rewards, we shall develop personality .raits 
compatible with that situation. 

What we want to emphasize, in closing 
this brief comment on personality and the 
environment, is that there is always a two- 
way relationship. The external situation 
has a selective effect: certain people are 
attracted to this role. It also has a coercive 
effect: once in the situation, the person is 
molded to fit his task. Another way of 
putting the same idea emphasizes the inner 
personality. I may seek a situation where 
I will feel comfortable and happy; but 
once there, I will modify my actions to 
conform even more closely to the situational 
requirements. This is the kind of dynamic 
interaction between person and environ- 
ment which has been stressed in our entire 
account of psychology. 


Normal and Abnormal Personalities 


Psychology deals with all kinds of per- 
sonalities, normal and abnormaL All human 
beings obey the same psychological laws; 


there is no separate psychology for the 
abnormal. There is, however, a problem 
for the student: what is the dividing line 
between the normal and the abnormal? 
How do we define a normal personality? 

The problem is even more difficult than 
it sounds. We have abandoned the typo- 
logical approach to personality, and simi- 
larly we reject the notion that abnormal 
people are in any qualitative rospect dif- 
ferent from the general population. We 
assume that personality traits differ by 
degrees, in accordance with the normal 
curve (Fig. 15:1), and consequently that 
the abnormal is simply the normal carried 
to an extreme. 

Let us see how this would work out in 
practice. Consider autistic thinking, which 
has been described in some detail, as an 
example. The normal person engages in 
some daydreaming. If he is faced with a 
tough problem, he will probably fantasy 
all kinds of solutions which are hopelessly 
unrealistic. However, he recognizes them 
as unrealistic; he keeps his feet on the 
ground. The person who begins to believe 
in his autisms—who thinks he owns a tree 
producing ham and bacon, or that he really 
is Napoleon, or that he possesses the power 
to destroy the earth—is abnormal. The 
problem is quantitative. How much does 
the person fantasy, and how far does he go 
in confusing the fantasy with reality? 
Similarly, a person may solve the conflicts 
induced by his own failure by developing 
delusions of persecution. He may rational- 
ize his own shortcomings by saying, “Some- 
body did me a dirty trick.” But if he begins 
to accept this as a true statement, and 
especially if he picks out some person or 
group and begins to attack them, he has 
slipped over the border line between the 
normal and the abnormal. A certain amount 
of egotism is our culturally approved norm; 
but when the person boasts that he in- 
vented radar, developed the atomic bomb, 
painted the Mona Lisa, and made millions 
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of dollars in the stock market, we are likely 
to classify him outside the normal group. 

In previous chapters we have commented 
on partieular forms of behavior as symp- 
toms of meurolic or psychotic breakdowns. 
In psychological usage, a neurosis is a 
form of personality disturbance serious 
enough to make it diffieult for the person 
to carry on his usual activities but not 
serious enough to require institutionaliza- 
tion. A psychosis is a breakdown which 
involves loss of contact with reality, and 
consequently the possibility of behavior 
harmful to the individual himself, or to 
others, hence usually requiring care in a 
hospital. For a long time it was customary 
to speak of the neurotic as somewhere 
between the normal and the psychotic 
personality; recently, evidence has been 
accumulating that the neurotic and the 
psychotie deviate in different directions 
from the normal. There may be a hereditary 
factor which predisposes some people to 
develop a psychosis when exposed to 
severe conflicts, while persons not possess- 
ing this factor would develop a neurosis. 

The neurotic and the psychotic respond 
differently to personality tests. On ques- 
tionnaire scales for general emotionality, 
symptoms of maladjustment, etc., the 
neurotic makes worse scores than the 
normal, whereas the psychotic may make 
what seems a perfectly normal score. Simi- 
larly, on frustration tolerance the psychotic 
may seem normal. In both cases this 
appears to be due to the faet that the 
psychotic has repressed his troubles so 
deeply that they no longer bother him; 
another way of putting this is that he has 
cut himself off from reality and no longer 
pays any attention to it. On motor tests, 
such as delicate coordinations and control 
tests, psychotics usually do much worse 
than neurotics; this may again be due to 
the faet that they simply do not care about 
accuraey on the test. 

There are, of course, a variety of different 
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personality patterns within the general 
concept of neurosis, and a number within 
the category of psychosis. As suggested 
above, these constitute exaggerations of 
characteristics which would be considered 
normal if present to only a slight extent. 
For instance, all of us have had the experi- 
ence of having some idea run through our 
minds repeatedly, so that we cannot seem 
to shake it off. When this becomes so 
pronounced that it interferes with the 
person’s thinking about immediate prob- 
lems, we refer to it as an obsession and the 
patient is diagnosed as obsessive neurotic. 
Similarly, most people have some ups and 
downs in mood, feeling cheerful one day 
and a bit gloomy on another. When these 
swings go to such an extreme that the 
person is now exuberant, euphoric, and 
uncontrollably excited, later so depressed 
that he cannot move or eat, we label his 
case as a manic-depressive psychosis. 

We have hinted in Chap. 14 at some of 
the explanatory principles which must be 
invoked to explain the development of 
neurosis and psychosis. They result from 
conflicts of motives which are perceived 
as very important and also as insoluble. 
They develop on a background of childhood 
frustration. Physiology may be a factor 
(page 471). Often we find two individuals 
subjected to what look like the same con- 
flicts, but one breaks down and the other 
does not. Preference at present goes to the 
explanation that an adult conflict on top 
of infantile frustration leads to breakdown, 
whereas an adult conflict striking a person 
with a relatively secure early childhood is 
less destructive. 


Readjustment of Personality 


Personality difficulties, of course, are for 
the most part far less severe than those just 


1 For further treatments of this problem see some 
of the standard texts in abnormal psychology, such 
as Maslow and Mittelman (1951) or N. Cameron 
(1947). 


mentioned. They involve CRs of anxiety to 
stimuli which objectively seem harmless, 
hostilities toward people who are not 


frustrating, love attachments to inappro- 
priate persons or objects, exaggerated needs 
for dominance, dependency, security, and 


so on. People have problems in adjusting 
to work, school, parents, children, hus- 
bands, and wives. Few of these are major 


personality disturbances, but in a certain 
percentage of cases the chronic irritation 
will lead to breakdown if it is not corrected. 

Personality ean be improved. Some of the 


modifications, proposed by the “success 


schools" which will teach you how to make 


a lot of money, marry a beautiful woman, 
and get elected president, for only $50 a 
session, are relatively superficial. They seek 


to induce modifications of surface traits 
what we called the “mask” of personality 
in Chap. 13—by practice and repetition. So 
far as we know, little harm is done hy these 
schools, although the benefits are vt, as a 
rule, proportional to the cost. 

At a somewhat deeper level, personality 
changes can be induced by counseling. 
Often the person is so close to his conflict, 
and so focused upon it, that he cannot see 
alternative courses of action. Strong mo- 
tives bind the attention so firmly that only 
the immediate goal or threat is perceived. 
Talking the problem over with a competent 
psychologist—or even a minister or physi- 
cian—often leads the person himself to 
see the problem in a new light and to 
observe pathways which had been over- 
looked. Furthermore, the counselor, out of 
his experience, can point to possible solu- 
tions. Many educational, vocational, and 
marital problems can be handled on this 
level. 

Finally, deep and disturbing personality 
problems call for the type of modification 
which we call psychotherapy. There has 
been an unfortunate reluctance on the 
part of many people to accept the sugges- 
tion that they seek therapy, because they 


felt that this was somehow insulting—that 
one was admitting that he was “crazy” by 
so doing. The psychological frame of refer- 
ence leads one to see this as nothing dif- 
ferent from seeking medical aid for a broken 
arm or a streptococcus infection. Some 
people break down with obvious physical 
symptoms; others break down with symp- 
toms apparent only in thought and inter- 
personal relations. Since we believe in a 
monistie solution of the body-mind prob- 
lem, we cannot consider these as different 
in kind. All illnesses are the result of some 
interference with organismie functioning. 
They should be treated by specialists who 
are trained to deal with this particular kind 
of malfunction. 

It is out of place for us to discuss tech- 
niques of therapy in this book. We wish only 
to note that therapy seeks to change the 
individual's perception of his problem, so 
that he is no longer obsessed by an unat- 
tainable goal or an unrealistic threat. 
‘Therapy must penetrate repressions and 
bring out buried memories of painful ex- 
periences, where persisting emotional dis- 
turbances may have originated. Often 
therapy involves modifying the self-image, 
as where a girl has developed a picture of 
herself as stupid, unattractive, and un- 
loved, but actually has many positive 
assets, including good looks and intelli- 
gence. Therapy leads to choosing new goals, 
learning new techniques for achieving goals, 
and looking at the self and the environment 
in new ways. 


Homeostasis and Personality 


At numerous points throughout this book, 
we have laid considerable stress on the 
equilibrium-maintaining tendency of the 
human organism. Under the principle of 
homeostasis we gathered those forms of 
behavior calculated to keep or to restore a 
favorable physical balance—oxygen, food, 
water, and so on. In later passages evidence 
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was presented to show the same tendency 
in connection with many emotional pat- 
terns, and in those complex motivations 
designated as values. 

Maintenance of a constant environment 
was also shown to be a characteristic of 
perception. The infant learns to identify 
objects as the same, and the perceptual 
process then tends to exaggerate the con- 
staney and identity of these objects—thus, 
we have size constancy, brightness con- 
Stancy, color constancy, in our visual 
perceptions, under circumstances such that 
constancy is physically impossible. Here 
we find the human artificially maintaining 
a constant environment by the way in 
which he sees it. 

Let us now extend this conception to a 
consideration of personality patterns. It is 
a matter of common knowledge, as well as 
statistical evidence, that individual per- 
sonalities tend toward constancy. John 
does not suddenly change from a shy, 
awkward boy into a poised, aggressive, self- 
confident man. Such transformations may 
occur, over a sizable time, but in general 
we are safe in assuming that the personality 
tomorrow will resemble what it is today. 

One of the mechanisms by which this 
constancy evolves actually is the constancy 
of the environment. Let us see how this 
works out in a simple example and then 
derive a more generalized statement. As- 
sume that John had a deep attachment for 
his mother but that, when a new baby was 
born, she neglected John for the younger 
brother. Later John developed a strong 
affection for a teacher, but because he did 
poorly in some schoolwork, she expressed 
strong disappointment and stopped giving 
him personal attention. As an adolescent 
John falls in love with a high-school girl, 
who for a time seems to reciprocate and 
then jilts him for a football star. At this 
point we shall probably find that John fears 
and distrusts females, especially as love 
objects; he sees them as fickle, untrust- 
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worthy. Whenever he meets a new woman, 
no matter how attractive, he will perceive 
her as having these same characteristics 
(perceptual constancy). 

It is doubly unfortunate that this con- 
stancy phenomenon occurs, even though we 
grant that it is necessary for survival. 
John’s perception of all women as fickle 
tends to set off behavior appropriate to 
that situation (keeping his distance, refus- 
ing to trust, making accusations of fickle- 
ness) because that is the only way he can 
behave, given his view of females. This is 
another illustration of behavior constancy. 
But this, in turn, tends to stimulate the 
other person and to evoke behavior which 
confirms John in his ideas. If he does be- 
come friendly with a girl but always acts 
as if he expects her to hurt him, to lead 
him on and then drop him with a thud, his 
behavior will irritate her and she will leave 
him. Thus he will be convinced that he was 
right in the first place. 

This is the basie problem in the modifica- 
tion and improvement of personality. The 
individual has his present personality, 
primarily, because it is appropriate to the 
world as he sees it. The timid, fearful 
person lives in a world full of dangers. The 
cheerful man lives in a world full of satis- 
faction and promise. From the same phys- 
ical event Tom can get evidence to support 
his pessimism, Harry can get proof to 
justify his optimism. Thus, by maintaining 
a constant environment, the individual 
keeps in equilibrium, even though, for the 
neurotic, this equilibrium is painful. To him 
it seems less painful than the alternative. 

Furthermore, we must recognize that, 
within his own personal framework, the 
maladjusted person may be acting in a 
rational, intelligent fashion. Only a fool 
is brave in the face of overpowering threat. 
Primitive man had to cower in a cave by 
night in order to survive. To deny the 
reality of danger was to invite destruction. 
The neurotic personality lives in just such 


a world. It is thus entirely rational for 
him to be fearful, tense, apprehensive; he 
must protect himself by avoiding people 
or by setting up defenses of various kinds. 

Psychotherapy, in its many forms, aims 


particularly to modify this way of per- 
ceiving the self and other people, It is 
necessary to induce a perception of the self 


as adequate, capable of dealing with threat; 
and part of this process is changing the 
picture of the environment so that it does 
not appear so dangerous. 

The potency of this tendency to keep a 
constant inner psychic equilibrium is 
testified to by the great difficulty in much 
therapy. We noted in Chap. 3 that a child 
may learn fear in a single episode and 


unlearn it only in thirty. Personality 
maladjustments may be founded on child- 
hood frustrations and may be practiced 


for many years before being brought to a 
psychologist or psychiatrist for modific: 
tion. It is hardly surprising that the process 
is usually long and painful. 

Stable and unstable equilibrium. Every 
adult personality represents an equilibrium 
of sorts between the pressures of the en- 
vironment and the demands of the or- 
ganism. The equilibrium of the normal 
personality appears to be relatively stable 
and secure; additional energy can be 
mobilized to meet threats, but threatening 
stimuli are pereeived as neither overly 
frequent nor excessively intense. The 
neurotic often impresses us as balanced 
precariously upon a conflict solution which 
may continue to work, or may not. 

Once the person has achieved this 
equilibrium, he attempts to maintain it. 
While it may be a painful state, it is less 
painful than the alternatives he can see. 
Consider the case of a neurotie phobia. 
This is uncomfortable, even distressing. 
But it is less painful than the alternatives, 
such as yielding to temptation and then 
suffering guilt feelings. People do things 
which look foolish, painful, even self- 


destructive; but in a psychological frame of 
reference they are less disturbing than 
other actions. Hence even the unhappy 
neurotic may resist efforts to change his 
personality, because this balance—unecm- 
fortable and precarious as it is—seems 
better than the dangerous condition of 
change. 

We are simply saying, in effect, that the 
principle which governs the simple needs 
of the body also applies to this complex 
psychological organization. The person 
seeks to maintain those constant states 
which are essential to life; and so, by an 
ever-spreading process of dynamic adjust- 
ment to the environment, he attempts to 
maintain his physical surroundings, his 
social situation, and his inner organization. 


SUMMARY 


We end our study of psychology as we 
began it, with a consideration of the con- 
stancy functions of the organism. We 
began with simple illustrations of home- 
ostasis, as in the quest for food and water, 
escape from pain, and other essentials of 
biological equilibrium. We conclude with 
illustrations of homeostasis based on the 
maintenance of an elaborate system of 
traits and attitudes, organized around a 
self-image. The various traits of personality 
are themselves developments from the 
efforts of the individual to maintain equilib- 
rium, using his resources of sensation, 
perception, learning, and thinking. 

The exact minimum number of dimen- 
sions needed to give a scientifically ade- 
quate description of personality is not 
known. Cattell’s proposed list of 20 is 
considered an approximation. Each of these 
20 dimensions can be considered as an 
organized aspect of the behavior or ex- 
perience of any individual. The unique 
personality is defined by the particular 
combination of these 20 traits, for this 
particular person. 
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There are many methods for the study of 
personality traits. We have given examples 
of ratings, questionnaires, experiments, and 
projective tests. Questionnaires are quite 
useful under favorable conditions, but they 
are easily faked. Projective tests are con- 
siderably better, but since they can be used 
only by experts, they are not available 
for extensive studies of large groups of 
people. 

The core of personality is the individual’s 
self-image or perception of himself. This 
is always perceived relative to the environ- 
ment—that is, the evaluation of the self 
as adequate depends on how threatening 
the environment seems to be. Each person 
has his own private universe, as no two 
of us see the world exactly alike; and in 
some respects, this is an excellent key to 
the individual’s personality. Similarly, the 
person's self-image may be quite different 
from an objective appraisal of his assets and 
liabilities. 

Since the personality, once formed, tends 
to remain constant, it is necessary for 
adults to seek an environment into which 
they fit, rather than trying to make major 
changes to fit the environment. Thus 
marriage is more likely to be a success if 
the two personalities are harmonious; 
neither is likely to make many changes to 
conform to the other. Choice of a vocation 
should also include a consideration of the 
personality requirements of the job. 

Since people do learn, both marriage and 
vocation can modify the personality 
slowly to fit into a pattern. It is also possi- 
ble, by deliberate practice, to put on a 
better “mask” or set of surface traits, for 
the sake of “winning friends and influenc- 
ing people.” It is extraordinarily difficult to 
modify deeper traits in this manner; highly 
specialized techniques, lumped together 
under the general label “psychotherapy,” 
are required for this. Psychotherapy should 
never be attempted by amateurs. 

Abnormal personalities are considered 
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in modern psychology to be different quan- 
titatively, not qualitatively, from the 
normal. If a specific trait is exaggerated, 
lacking, or distorted beyond a certain 
range, the person is labeled as abnormal. 
Such disturbances usually develop from a 
combination of infantile deprivation and 
adult conflict. Therapy is necessary to 
help the person learn new ways of perceiv- 
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Eustachian tube, 161, 162, 164 
Excitement, 191 
Excretory needs, 62 
Expectancy as intervening vari- 
able, 299 
Experimental extinction, 279 
dependent on attitude, 291 
difficult in humans, 291 
failure of, 291, 203 
Experimental neurosis, 287 
in animals, 86, 514 
in humans, 514-516 
Exploratory drive and curiosity, 
63 


Extravert, 520 
Eye, accessory appendages to, 
170 


anatomy of, 170-171 
compared with camera, 170 
as motile organ, 193, 209 
and visual attention, 192 
Eye movements in attention, 
193, 198 


F 


Facial expression, in emotions, 
235 
as personality, 477-478 
Facial vision, 214 
Facilitation in serial learning, 
265-266 
Father image and perceptual 
constancy, 236, 486 
Fatigue, in massed learning, 
142, 262 
plateau of, in learning curve, 
260 


shifts of attention, 193 
Fear, acquisition of, 94 
bodily expressions of, 101 
homeostasis and, 90 
inherited, 87 
as intervening variable, 298 
realistic, 99 
reconditioning of, 101—102 
response to frustration, 102 
responses to, 88-90 
signs of, 79 
of strange places, 93 
symbolic nature of, 93, 99 
transfer of, 93 
Feeble-minded, 445 
Feed back, principle of, 54, 67- 
68 


in speech, 341, 343 
Field, brain, 20, 156 

electrical, 156 

phenomenal, 201-202 


Figure-ground, in attention, 
201-202, 208-209 
in camouflage, 233 
in perception, 208-209 
* Fistulated " dog, 60-61 
Floating-finger illusion, 217 
Focusing, in attention, 198, 201 
in emotions, 73-7. 
in nervous system, 77 
principle of, 39 
Foreperiod, in experiment on 
mental set, 391 
in reaction time, 202-203 
Forgetting, effect of altered en- 
vironment on, 274 
inactivity of cockroaches and, 
272 
interpolated sleep and, 271 
measurement of, 260 
nature of, 270 
as process of consolidation, 
273 
rate of, 269-270 
as result of interference, 273 
role of interpolated period in, 
271-272 
in serial learning, 208-275 
Form, Aristotelian, 3 
determinants of, 220-221 
goodness of, 372 
perception of, after cataract 
operations, 208 
Form board as test of intelli- 
gence, 437 
Foster homes, effect of, on in- 
telligence, 455-456 
Frame of reference, 21 
auditory, 212-214 
as factor in memory, 366, 377 
psychological, 22-24 
psychophysics and, 142 
sensory experience and, 188 
of students, 28-29 
visual, 210-212 
Free-association experiment, 74, 
292 
in hypnosis, 75 
in psychoanalysis, 74 
in thinking, 398-399 
Frequency, in conditioning, 296 
principle of, in serial learning, 


Frequency theory of learning, 
167-168 


Freud’s theory of personality 


development (see Personal- 
ity development) 
Frustration, aggression hypoth- 
esis, 96-98 
of basic drives, 102 
in college, 96 
persistence of, 97 


Frustration, regression and, 510 
tolerance of, 105, 130, 516- 
518 
Functionalism, 12-16, 27 
Fundamental tone, 159-161, 
164 
Fusion, cortical, 180-181 
of lights, 174 
principle of, in vision, 188 
of sounds, 164 


G 


g factor in intelligence, 431, 
433 
Galton whistle, 140 
Galvanie skin response (GSR), 
conditioned, 292, 300 
in emotions, 79-80 
Galvanometer, 166 
Generalization, of emotion, 94 
gradient, 285 
of response, 287-288 
in serial learning, 266-267 
stimulus, 285-288 
ie psychology, 23 
Genius, accomplishments of, 
448 
creative, 417, 419 
intelligence of, 447 
value of early recognition, 
448-449 
Gestalt psychology, 11, 12, 15, 
26 


Gestures and personality, 478— 
479 
Goal-directed learning, 311-312 
concept of, 70 
nature of stimulus in, 313-321 
relation of, to pereeption, 316 
tension reduction in, 311 
Goal-evaluation principle, 127 
Goal expectancy, learning as, 
332 
Goal-gradient hypothesis, 255 
Goal-perception principle, 64 
Goal-substitution principle, 127 
Good-evil problem, 5 
Gottschaldt figures, 234 
Gradients in perception, 216— 
217 
Gregariousness, 118 
Group identification, 122-124 
definition of, 108 
as feeling of security, 123 
patriotism and, 122-123 


H 
Habit, effect of, on intensity of 


motivation, 49-51, 85 
Habitual attention, 199 
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Hair cells, in audition, 163 
of semicircular canals, 150— 
151 
of vestibule, 150-151 
Hallucination, 228, 243 
in conditioning, 288 
Halo effect, 529 
Handwriting, and personality, 
478 
Hearing (see Audition) 
Heart-and-bow puzzle, 322-323 
Heredity, environment and, 85, 
99 
vs. environment, in emotions, 
85-89 
in intelligence, 445—461 
in perception, 108, 218-219, 
234-238 
in personality, 471-474, 
487-490 
intelligence, 449—455, 460 
perception, 208, 238 
personality, 471—474 
selective breeding, 86 
specific emotions, 86-89, 99 
structure, 85 
Hering color theory, 182-183, 
187 
Hole-in-palm illusion, 218 
Homeostasis, abnormal hunger 
and, 52 
adjustment and, 17 
as basic principle, 37 
body-mind problem and, 17 
brain and, 157 
complex, 68 
conditioning, 277, 299-300 
constant environment and, 
226 
disequilibrium and, 41 
distance receptors and, 158 
dynamic, 38, 77, 83, 157-158, 
245 


emotions and, 76 
emergency theory of, 17 
enjoyment, 114 
equilibrium and, 17-18, 37, 
41, 43 
food deprivation and, 52 
intelligence and, 430-431 
mechanism of, 39 
memory and, 380 
nonhomeostatie behavior, 40 
perception and, 244 
preferences, 112-113 
principle of, 127 
purpose of, 17 
shifting of attention and, 194 
static, 38, 81, 157, 246 
thinking and, 398, 418-419 
Hue and wave length, 172, 180- 
181 


Hue circle, 174, 175 
Hungers, abnormal, 52 
in conditioning, 277, 282 
dominance of, 200 
homeostasis and, 52, 90 
and infantile deprivation, 55— 
56 
prolonged, 56-58 
responses to, 88-89 
social facilitation, 58 
specifie, 54 
stomach contractions, 52, 76 
wisdom of body and, 54 
Hypnosis, 1, 75 
Hypothesis, goal-gradient, in 
learning, 255 
in perception, 239 
Hysterical illness, 511 


I 


Id, 481, 490 
Idea, 4 
Identification, 481, 484, 487, 505 
Identity, awareness of, 221-222 
creative thinking and, 419— 
420 
meaning and, 396-397 
partial, 397 
serial learning and, 265 
Idiot, 445 
Illumination in thinking, 417 
Illusion, eamouflage, 232-234 
filled-unfilled space, 228 
floating-finger, 217 
hole-in-palm, 218 
learning and, 232 
misperception, 223 
Müller-Lyer, 228-229 : 
sector, 228-220 
tangled-cord, 229 
vertical-horizontal, 228 
Image, influence of motivation 
on, 357 
kinds of, 356 
memory, 355-356 
Imagery, associated, 360 
chromesthesia, 360 
color-hearing, 361 
eidetie, 359 
kinds of, 356 
synesthesia, 360 
types of, 362 
Imbecile, 446 
Imitation, identification and, 
341-343 
personality and, 487 
problem solving and, 487-488 
reflexive, 341-343 
Ineus (anvil), 161, 162 
Independent variable, 26, 137 
Individual differences, 23 
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Industrial psychology, 23 
Infant emotions, judgment of, 
88-90 
Infantile deprivation, 55 
emotion, 84 
hoarding, 55 
principle of, 55, 127 
Infusoria, learning in, 249 
Inheritance of emotionality in 
rats, 86 
Inhibition, proactive, 260, 262- 
264 
retroactive, 260, 262-264, 271 
Inner ear, 161-162 
Insight, chance solutions in, 346 
detour behavior in, 346 
learning, 345-349 
motivation, 349—350 
past experience, 349 
restrueturing in, 346 
structure building, 348-349 
use of tools of, 347 
Instinct, 94 
Intelligence, adaptive value of, 
430—431 
aging and, 442-443 
animal research on, 454—455 
capacities making up, 429— 
430 
concept in, of MA, 425-426 
of IQ, 426-427 
culture and, 430 
distribution of, 438, 443-445 
emotional . difficulties and, 
446-447, 449 
growth of, 438-442 
intellectual functions in, 429— 
430 
item selection in tests of, 427— 
429 
organization of, 431—432 
pedigree studies on, 450-451 
race differences in, 462-463 
role in, of nature, 449-455, 
460-461 
of nurture, 445-461 
sex differences and, 461—462 
social and economie factors 
in, 458-460 
Spearman’s general factor g, 
431 
Thurstone’s multifactor the- 
ory of, 432-434 
twin control in study of, 452- 
454 
IQ, calculation of, 426 
classification of mental ability 
with, 444 
definition of, 426-427 
equivalents of, for feeble- 
minded groups, 445 
and health, 463 


IQ, of Nazi leaders, 449 
of newborn, 438-439 
Intelligence tests, American 
Council on Education, 437— 
438 
Army General Classification, 
437-438 
Binet, 425 
culture-free, 428 
group, 437-438 
form board, 437 
nonverbal, 436-437 
Porteus maze, 428, 437 
Stanford-Binet, 425-426, 444 
vocabulary, 435-436 
Thurstone's primary-ability, 
433, 437 
Wechsler-Bellevue, 434—435, 
444 
Intensity, attention and, 195, 
199, 201, 203 
emotion and, 83 
in localization of sound, 213 
in motivation, 56, 70, 73-74, 
83 
serial learning and, 256 
Interests, 36 
Interference in serial learning, 
260, 262, 265-267, 273, 275 
Interpolated period in serial 
learning, 262-264 
Tnterposition as cue of distance, 
218 
Intervening variable, in fear, 
298 
in learning, 298 
as personality, 468, 533-534 
Interviews, in judging, of emo- 
tions, 77 
of personality, 531-532 
limitations of, 531 
Stress, 531 
Introjection, 505-506, 537 
Introspection, 11, 13 
Introvert, 520 
Invention (see Reasoning) 
Inventories, personality, 534— 
535 
Involuntary attention, 197 
Involuntary conditioning, 292- 
293 
Tris, 170 
Isolation, in camouflage, 233 
in serial learning, 263 


J 


j.n.d. (see Threshold) 

Jost’s law of memory, 364 

Jumping stand, Lashley’s, 209, 
318 


K 


Kappa waves, brain, 395 
Kinesthesis, 144, 148-149, 188 


L 


Ladd-Franklin color theory, 
185-187 
Language (see Semantics) 
Law of effect, 304 
Learning (serial), associative 
factors in, 25 
complexity o: 
curve of, 254-255, 257-260 
shape of, 
definitions of 
distributed, 261-202 
emotion and, 93 
equivalent stimuli in, 266-267 
factors of efficiency in, 260— 
265 
functional isolation in, 263 
intelligence and, 449-455 
interference in, interserial, 
262-265 
iciples of, 265-266 
intras 1, 260-262 
life and, 3 
limitations of association of 
ideas in, 254 
inethous of studying, 251-252 
purt-whole, 2637. 
pereeption and, 218-219 
personality and, 487—490 
plateau in, 260 
retroactive inhibition in, 258- 
260 
schema in, 253 
''getting"' process in, 272-273 
similarity and difference in, 
266-267 
transfer in, 262-267 
variables in, 256 
Least action, principle of, 337. 
Lens, 170 
Level of aspiration, 122 
Leveling in recall, 372 
Lie detector, 79-80 
Light and shadow, in camou- 
flage, 218 
as cue of distance, 218-219 
Light adaptation, 178 
Limen (see Threshold) 
Lloyd Morgan’s canon, 250 
Local sign, 209 
Localization, auditory, 213-214 
of direction, 210-213 
of vertical, 210-211 
Locomotor ataxia, 148-149 
Logic, diagrammatic analysis of, 
407 


p 


syllogism in, 407 


Logic-tight compartments, 502 
Loudness, 158, 160, 164-166, 
168 
Love, homeostasis and, 90 
infantile, 84 
inherited, 85-86 
physiology of, 103-104 


transfer and displacement of, 
102-103 
Lumbar, 77, 78 


M 


Malleus, 161-162 
Man as symbol manipulator, 
202 
Manic-depressive psychosis, 542 
Maturation, in emotions, 73 
and learning, 90-91, 248n. 
Maze, 311-312 
for earthworms, 328 
finger, 329 
learning, 327-382 
stylus, 255 
Memory, age and, 364 
assimilation in, 372 
conventionalization in, 374— 
376 
effect on, of shock, 364-365 
of verbal labels, 368-369 
frame of reference and for- 
getting, 268-273 
homeostasis and, 380 
image, 356 
incomplete tasks and, 374 
intelligence and, 429 
learning and, 377-378 
leveling, 372 
permanence of, 364-365 
pleasant and unpleasant, 365— 
367 
in reminiscence, 273-274 
in rumor, 369-370 
schematization in, 374-376 
sharpening in, 372 
span of, 362-363 
in testimony, 369 
Memory drum, 252 
Memory trace, 269-270 
Mental age (MA), 425-426 
calculation of, 426 
Mental set, attention, 192, 199, 
202, 206 
perceiving, 234-235 
tension reduction, 192 
Mesomorphy, 473-474 
Middle ear, 161-163 
Millimieron, 158 
Mind, 3, 9, 1, 13, 14, 17 
and body, 5 
Mirror drawing, 338 
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Misperception, 223-234 
Modification as index of learn- 
ing, 248 
Monochromats, 184 
Monozygotie twins, 453 
Monoeular cues of distance, 
216-218 
Moron, 446 
Mother image and perceptual 
constancy, 236, 486 
Motivation, attention, 192-193 
behavior, 35-36 
character, 528 
classification of, 51 
conditioning, 277 
culture, 109-110 
habit, 49-51, 85 
hormonal control of, 62 
heredity, 51 
infantile deprivation, 55. 
infantile gratification, 117 
intensity, 36, 70, 73-74, 83 
interest of psychoanalysis in, 
15 
learning, 45-48, 93-94 
level of aspiration, 122 
measurement of, 43-48 
memory image, 356 
nature of experience in, 36 
nonhomeostatic behavior, 40— 
41, 112-113 
perception, 240-241 
persistence of, 17, 35 
personality, 286 
physiological basis of, 108, 
109, 131 
preferences in, 113 
problem solving, 311-313 
set and homeostasis in, 66-67 
social vs. emotional, 107-108 
tension, 41-42, 72, 76 
tissue needs, 51 
total organism, 38-39, 59 
unconscious, 128-129 
valence, 43 
variability of, 36, 71—72 
variety of, 36-37, 71 
will power, 528 
(See also Drives; Emotions) 
Motivation principles, 127—128 
all-or-none in infants, 73 
barrier function, 127, 495-496 
deprivation, 49, 55, 83-84, 
122-123, 127 
infantile, 84, 117-118, 127 
dominance, 41-64 
equilibrium, 64 
feed back, 67 
focusing, 39-40, 73-74 
goal direction, 70 
goal evaluation, 64-65, 127 
goal substitution, 65-66, 127 


Motivation principles, homeo- 
stasis, 37-39, 65, 68, 89-90, 
127 

multiple determination, 115— 
116, 128 

satiation, 49-50, 84-85, 117, 
122, 128 

secondary reinforcement, 64 

symbolic reward and punish- 
ment, 72-73, 110-115, 
128 

tension reduction, 103-104, 
112 

Motives, acquisitive, 108, 120- 

122 

conscience, 124 

emotions as, 70 

enjoyment; 114 

group-identification, 108, 122, 
124 

hierarchy of, 126, 317 

miserliness, 120-121 

murder, 96 

patriotism, 123 

pecking order, 118 

prestige, 119 

principles of classifying, 108- 
109 

security, 108, 116-118 

self-actualization, 126 

self-enhancement, 125-126 

sibling rivalry, 119 

values, 108, 124-126 

(See also Drives; Emotions; 
Motivation) 

Motor set, 42 

in attention, 203-205 

in energy mobilization, 42-43 

motivation and, 66-67 

Movement, apparent, 215 

association of, 156 

as factor in attention, 195, 199 

in thinking, 394-395 

Mueosa in emotional disturb- 
ance, 82 

Mucous membrane in emotional 
disturbance, 79 

Multiple determination, princi- 
ple of, 115-116, 128 

Murder motives, 95 

Muscle tensions, in attention, 
206 

in motivation, 42 
perception of, 235 

Museular adjustment in atten- 
tion, 200-201 

Muscular cues of distance, 215- 
216, 218 


N 


Nearness in form perception, 
220-221 
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Nerve impulse, absolute refrac- 
tory period, 166—168 
all-or-none law, 166, 168 
chronaxie, 167 
relative refractory period, 
166-167 
speed of, 166 
Nervous system (see specific 
nervous systems) 
Neurone, 147, 166 
Neurosis defined, 541 
Noise, 161, 164 
Nonsense syllables, 252 
comparison with Jearning 
with familiar words, 253 
Nonverbal tests of intelligence, 
436-437 
Novelty, in camouflage, 233 
as factor in attention, 196 
Nursery schools, effect of, on 
intelligence, 457 
Nurture vs, nature (see Hered- 
ity vs, environment) 


10) 


Object bound, 244 
Obsessions, 66, 488, 542 
Obstruction method, 47 
Occultism, 1 
Optic nerve, 170 
Organ of Corti, diagram of, 163 
Organic sense, 144, 148 
Organism as unit, 38-39, 59 
Otoliths, 150 
Oval window, 162-163 
Overcompensation, 507 
Overloading, 142 
Overtones, 161, 164 
Oxygen deficit, as drive, 60 

as measure of energy expendi- 

ture, 206 


P 


Pain, dominance of, 200 
as drive, 63 
homeostasis and, 90 
in instrumental conditioning, 
282 
responses to, 88-90 
as sensation, 145 
Paired associates, method of, 
251 
Paramnesia, experimental study 
of, 358-359 
Parapsychology, 2 
Parasympathetic nervous sys- 
tem, 77-78, 103 
Patriotism, 123 
Pecking order, 118 
Percept, autistic, 228, 243, 398- 
399 


Percept, and image compared, 
357-358 

and memory compared, 357- 
358 

realistic, 228, 243, 399 

thought and, 383 

Perception, ambiguous figures 
and, 222-223 

attention and, 191-206 

behavioral determinants of, 
238-244 

brightness and color con- 
stancy, 226-227 

camouflage, 233 

constant environment and, 
227 

contour, 221-222, 229 

definition of, 207 

of direction, 209-212 

of distance, 215-219 

dominanee of vision in, 212- 


213 

figure and ground in, 201, 
208-209 

form, after cataract opera- 
tion, 208 


closure, 220-221 
continuity, 220-221 
contour, 221—222 
nearness, 220 
similarity, 220 
heredity factors in, 208, 238 
homeostasis and, 223, 244- 
245 
illusions, 227-232 
intelligence and, 429 
learning and, 218-219, 333- 
334 
motivation and, 240-241 
of movement, 215 
past experience and, 234-235, 
239 
personality and, 475-470, 
486-487 
of persons, 235-238 
phenomenal field and, 201— 
202 
phi phenomenon, 215 
primitive, 206-207 
shape constancy, 225-226 
size constancy, 224—225 
structural determinants of, 
208, 238 
unconscious assumption and 
values in, 238-243 
Perceptual defense, 243, 501 
Performance as measure of 
learning, 259 
Periodie vibrations, 164 
Peripheral vision, 176 
Persistence, in emotion, 71 
principle of, 35, 36 


Personality, body type, 473- 
474 
components of, 469-470 
definitions of, 465-469 
environment, 474-475, 477, 
487-490 
expressions of, 476-479 
cultural differences, 477 
facial expression, 477 
gestures, 478-479 
handwriting, 478 
social stimulus import, 479 
Freudian theory of (see Per- 
sonality development) 
heredity, 471-474 
homeostasis, 543-545 
as intervening variable, 468, 
533-534 
interviews, 531, 532 
inventories, 534-535 
learning, 487-490 
marriage, 538-539 
measurement of, 528-533 
motivation, 528 
normal and abnormal, 540- 
542 
occupation, 539-540 
perception, 475-476, 486-487 
physiological foundations of, 
473-474 
projective techniques in, 535- 
537 
psychologieal process in de- 
velopment of, 485-488 
rating scales for, 529 
readjustment of, 542-543 
as response, 468, 531-533 
role of first experiences in 
childhood on, 488-490 
Rorschach ink-blot test of, 
535-536 
as social stimulus value, 479, 
529-531 
sociometry and, 530-531 
temperament, 470-471, 474- 
475, 491 
Thematic Apperception Test 
of, 536-537 
Personality development, 
Freudian theory of, anal 
stage, 481 
genital stage, 485 
homosexual stage, 485 
latency period, 485, 525 
Oedipus complex, 483-484, 
498 
oral sadistic, 480, 526 
oral sucking, 480 
pleasure, vs. reality, prin- 
ciple of, 482-483 
pregenital, 483 
sadism, 481 


Personality questionnaires, 534— 
535 

Personality traits, 522-527 

Personality types, 519-522 

Phase difference, 213 

Phenomenal field, 201-202 

compared with physical, 201— 
202, 236 
Phenomenological method, 136 
Phi phenomenon, 215 
and motion pictures, 215 

Phobia, 510 

Phonodeik, 160, 162 

Physical work, 47 

Physiognomie thinking, 400- 
401 

Pitch, 158, 160-161, 164-166, 
168-169 

Pituitary gland, 61 

Place learning, 332-333 

Place theory of hearing, 168- 
169 

Pleasure-pain paradox, 128 

Pleasure principle, 68, 129, 482- 
483, 485 

Pneuma, 9 

Polarity, in autonomic nervous 

ystem, 301 

in emotions, 301 
in thinking, 404—407 

Porteus maze in measuring 
capacity, 437 

Practiee in serial learning, dis- 
tributed and massed, 261— 
262 

Preconditioning, 288 

Preference test, 45 

Preferences, 112-114 

Prepereeption and attention, 
192, 235 

Pressure (see Sensation) 

Prestige, 115 

Primacy in serial learning, 260 

Primary colors, 181 

Primitive man, 1-2 

Primitive perception, of move- 
ment, 214-215 

of objects, 206-207 

Proactive inhibition, 260-262 

Probabilities, based on cues, 
217, 227 

in conditioning, 279, 281, 
296n. 

Problem solving, and instru- 
mental conditioning, 321— 
322 

and learning, 310-352 

with puzzle boxes, animals, 
324-327 

two-rope problem, 313-314 

with wire puzzles, 322-324 
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Projection, 506 
and empathy, 237 
Projection area, motor, 155 
for pitch, 167 
somesthetie, 154-155 
Projective tests, personality, 
535-537 
Prolactin, 61 
Proprioceptors, 149 
Protanopes, 184 
Pseudophone, 212 
Psychoanalysis, 15, 16, 354- 
355, 364 
Psychoanalysts, 2, 27, 63 
Psychology, definition of, 20 
Psychophysical methods, as- 
cending and descending 
series, 140 
method of limits, 140 
of minimal changes, 141 
Psychophysies, 11, 138 
Psychophysiology, 138 
Psychosis defined, 541 
Psychosomatic illness, 79 
Psychotherapy, 537 
Pulse, in anger, 79-80, 96 
in fear and anxiety, 79, 101 
Punishment and learning, 304 
Pupil, 170 
Purkinje phenomenon, 176-177 
Purpose, 17, 37 
in goal-directed learning, 313 
Puzzle pictures, 233-234 


Q 


Qualities of objects, 223-227 
Questionnaires, personality, 
534-535 
in study of emotions, 77 
R 
Rating scales, forced-choice, 
529-530 
graphic, 529 
Rationalism, philosophical, 5, 
29, 151 
Rationalization, 503 
Reaction formation, 508-509 
Reaction time, in attention, 
202-204 
choice, 204 
complex, 203 
for different stimuli, 203 
discrimination, 204 
effect of physical condition 
on, 204—205 
individual differences in, 205 
motor and sensory, 203 
Reality, objective or physical, 
201-202, 236 


Reality, phenomenological or 
psychological, 201-202, 236 
schools of psychology, 15-16 
thinking, 412 
Reality principle, 41, 68, 129, 
482-483 
Reasoning, creative, 415—417 
definition of, 419 
improvement of, 413 
of lightning calculators, 417 
role of set in, 414-415 
stages in, 413-414 
syllogism in, 406-408 
(See also Thinking) 


Recency principle, in serial 


learning, 255, 260 
in symbolic learning, 305 
Receptors, auditory, 157-162 
chemical, 157 
cold and warm, 144-146 
distance, 157 
equilibrium, 149-151 
homeostasis and, 188-190 
kinesthetic, 144, 148-149 
proprioceptives, 149 
skin, 144-146, 157 
visual, 157-158, 176 
Recognition, method of, 251- 
252 
Red goggles and dark adapta- 
tion, 178 
Reduced cues in perception, 217 
Reflex-action concept, 5 
Reflex are (see Sensory motor 
arc) 
Refractory period, 
166-168 
relative, 166-167 
Regression, 509-510 
Reinforcement, in conditioning, 
283, 204, 296 
spread of, 305 
Reinforcement theory, of con- 
ditioning, 298 
vs. tension reduction, 298 
weakness of, 208-299 
Relearning, method of, 251-252 
Remembering, 353-381 
(See also Memory) 
Reminiscence, compared with 
closure in perception, 274 
conditions favorable for, 274 
in serial learning, 273-274 
Repetition factor in attention, 
196 
Repression, 484, 500, 502, 526 
Reproduction in serial learning, 
268-269 
Resonance theory of hearing 
and place, 167 
Respiration, 80 


absolute, 
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Response, generalization, 287 
as personality, 468-478, 531— 
533 
specificity in, 288 
unconditioned, 278 
compared with conditioned, 
296 
variation in, 287-288 
Restructuring, at choice points, 
316-317 
frustration and, 347 
perception and, 245 
Retained members, method of, 
251-252 
Retention in serial learning, 
268-269 
Retina, fovea, 171 
rods and cones, 171 
structure of, 170-171 
Retinal disparity, 216-218 
Retinal image, 170-171 
Retinal rivalry, 180 
Retroactive inhibition, 260, 
262-264, 272 
Retrograde amnesia, 272 
Rice test, 77 
Rods, dark adaptation and, 178 
spectral sensitivity of, 176— 
177 
Rorschach test, 534—536 
Round window, 162, 163 
Rumor and memory, 369 
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Saccule, 150 
Salivary glands, removal of, 60 
Salivary response in condition- 
ing, 279 
Satiation, adaptation and, 143. 
in drives, 49-50 
in emotions, 84-85 
level of aspiration and, 122 
principle of, 127 
shifting of attention and, 194, 
223 
Saturation, visual, 158, 172- 
173, 175, 181 
Schema, schemata, body, 151, 
156, 188 
intelligence and, 430 
language as, 378 
practical value of, 378-379 
remembering in, 376-377 
serial learning in, 253 
Schools of psychology, 10-16 
Seientifie method, analysis of, 
24-28 
control groups, 25-26 
dependent-independent vari- 
ables, 26 
repeated observations, 27 
systematic variation, 24-25 


Sclerotie, 170 
Seashore records, 140-141 
Secondary reinforcement, prin- 
ciple of, 64-65 
Security, as basis for gregarious- 
ness, 118 
definition of, 108 
and effect of early gratifica- 
tion, 117 
origin of, in infancy, 116-117 
role of infantile deprivation 
in, 117 
Self, actualization of, 126 
concept of, 18 
determinism and, 18-20 
enhancement of, 125-126 
image of, 525-526 
somesthesis and, 151 
Semantic analysis, 408—411 
Semantics, general, 408-411 
abstraction in, 408-410 
language and, 408—411 
role in, of et cetera, 410- 
411 
of time indexes, 410 
Semicircular canals, 149-151, 
162, 188, 210n. 
Sensation, auditory, 157-162 
cold, 144—146 
paradoxical, 146 
conscious, 152 
* curves of, 180-181 
equilibrium, 149 
kinesthesis, 144, 148-149 
organic sense, 144-147 
pain, 144-145, 156 
physics and physiology of, 
138 
as sensory attribute, 139 
sensory modalities and quali- 
ties of, 139 
skin senses, 144-147 
smell, 157 
somesthesis, 143-144 
taste, 157 
thresholds of, 189-142 
visual, 157-158, 173-175 
and auditory compared, 
158 
warm, 144-146 
Sensis communis of Aristotle, 12 
Sensory adaptation, 142 
Sensory attributes, 11, 139, 
173-175 
Sensory conditioning, 288 
Sensory cues in maze learning, 
331 
Sensory modalities and quali- 
ties, 139 
(See also Sensation) 
Sensory motor are (reflex arc), 
conneetors, 147 


Sensory motor are (reflex arc), 
effectors, 147 
end brushes and, 148 
motor neurone, 147 
receptor, 147 
sensory neurone, 147, 148 
synapse, 147-148 
synaptie resistance, 148 
Sensory nerves (see Receptors) 
Sensory set in attention, 203 
205 
Serial reproduction, method of, 
370, 375 
Set, mental, 192, 199, 202, 206, 
234-235, 390-391 
motivational, 66-67 
motor, 42, 203-205 
muscular, 200-201 
preparatory, 283 
sensory, 203, 205 
in thinking, 384-385, 391, 
414-415 
Sex drive, 15, 61, 63-65 
cycle of, 61 
estrogen, 62 
Sharpening in recall, 372 
Shifting of attention, in condi- 
tioning, 295, 209 
in consciousness, 198-199 
external factors in, 104-196 
homeostasis and, 194 
in performance, 201 
satiation and, 194 
sensory fatigue and, 193 
Sibling rivalry, 120 
Sign, in problem solving, 315 
role of, in conditioning, 279- 
280, 285-288, 296, 306 
in learning, 249 
and symbol compared, 385 
valences as, 43 
Similarity, in concept forma- 
tion, 386 
as principle, of association, 
253, 256 
in form perception, 220-221 
in serial learning, 266-267 
(See also Stimuli, equivalent) 
Size factor in attention, 196, 
199 
Skill, acquisition of, 334-345 
inadequacy of coaching in, 
336 
imitation of, 340-341 
plateaus in curve of, 335 
principle of least action in, 
337 
role of accidental success in, 
336 
transfer of, 339 
Skin senses, 144—147 
Skin tester, 143-144 


Skinner box, 284-285 
Smiling, 91-92 
Snellen chart, 140 
Social facilitation, 58 
Social motives, hierarchy of, 126 
principles of classification, 
108-109 
relation of, to drives and 
emotions, 107-108 
symbolic reward in, 110-111, 
114 
symbolic threat in, 114—115 
(See also Emotion; Motiva- 
tion; Motives) 
Social psychology, 23 
Socialization process, 112-113 
Sociometry, 530-531 
Somatotonia, 473-474 
Somesthesis, area of, in brain, 
148, 154 
kinesthesis, 144, 148-149 
nerve conduction, 167 
nervous system, 152 
organic sense, 144, 148 
self and, 151 
skin senses, 144—147 
Soul, 1-3, 5-6, 14, 17 
Sound shadows, 214 
Sound waves (vibrations), anal- 
ysis of, 159-160 
partial vibration in, 160 
propagation of, 159-160 
size of, 158 
sympathetic vibrations in, 
167 
Space perception, auditory, bin- 
aural localization, 213 
echolocation, 215 
facial vision, 214 
frame of reference, 212 
intensity, phase, timbre, 
and time difference, 213 
pseudophone, 212 
sound shadows, 214 
visual, accommodation, 215 
aerial perspective, 218 
binocular disparity, 216 
color perspective, 218 
convergence, 215 
cues, binocular, 216 
monocular and reduced, 
217 
double images, 217 
gradients in, 216-217 
height in field, 218 
interposition, 218 
stereoscope, 216-217 
Specific nerve energies, 10, 180, 
187 
Spectroscope, 158 
Spectrum, range of visible, 172— 
173 
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Speech acquisition, 341-343 
Sphygmomanometer, 77 
Spirit, d 
Spontaneous recovery in con- 
ditioning, 279 
Stanford-Binet intelligence test, 
425-427 
Stapes (stirrup), 161-163 
Stereoscope, 216 
Stereotypes, in perception, 236— 
237 
in thinking, 407 
Stimuli, associations of, 156 
for different sense organs, 138 
equivalent, in conditioning, 
285-286 
generalization, 319-320 
in perception, 222 
in rats, 317-318 
in serial learning, 267 
significance of, 321 
tests of, 318 
in thinking, 397 
summation of, 196 
Stimulus, adequate, 137 
attribute vs. type, 320 
for chemical senses, 157 
definition of, 137 
dimensions of, 138, 158 
drive, 315 
bound, 244 
as energy, 135 
error, 315 
guide, 315 
inadequate, 137 
nature of, in problem solving, 
313-314 
in sound, 158 
subliminal, 143 
substitution, conditioned fear 
as, 307 
in conditioning, 296 
unconditioned, 278 
valence, 315, 320 
in vision, 170-172 
Stream of consciousness, 393- 
396 
brain waves and, 396-398 
feelings and images in, 394 
implicit movements in, 394— 
396 
psychoanalysis and, 393 
Structural determinants of per- 
ception, 208, 238 
Structuralism, 11-13, 15, 26 
Structure inheritance, 85 
Subception, 243 
in conditioning, 293 
Sublimation, 508 
Subliminal conditioning, 293- 
294 
Subliminal stimuli, 143 


Substitute gratification, prin- 
ciple of, 65-66, 127 
Substitution in conflict, 507- 
508 
Successive reproduction, 
method of, 371, 375 
Summation of stimuli in atten- 
tion, 196 
Summation tones, 164 
Superego, 124, 482, 484, 490 
Suppression in perception, 217 
Suspensory ligament, 162 
Syllogism in reasoning, 406—408 
Symbol, in anxiety, 114 
delayed reaction as evidence 
of, 384-385 
in emotions, 72, 85, 99 
motor set as, 285, 383-388 
nature of, 393 
in perception, 202 
in preferences, 114 
in social motives, 110-111 
in thinking, 382 
value of, in intelligence, 429 
Symbolic gratification, in emo- 
tions, 85 
principle of, 72, 73 
Symbolic rewards and gratifica- 
tion, principle of, 128 
Sympathetie nervous system, 
77-78, 103 
Sympathetie vibration, 167 
Synapse, 147-148, 166 
resistance in, 148 
Syneretism in thinking, 400 
Synesthesia, 361-362 


T 


Tabula rasa, 3, 354 
Tectorial membrane, 163 
Temperament, body type and, 
473-475 
definition of, 470-471 
environment, 474-475 
heredity, 471—474 
"Temperature, cylinder, 143 
physiologieal zero, 146 
warm-cold spots, 146 
Tension, anxiety, 42, 114 
cortical representation of, 46, 
81, 83, 104, 206 
emotions, 76 
motivation, 41-42 
museular, 42, 100 
stomach, 53 
from unpleasant stimuli, 113- 
114 
valence, 41-42 
Tension reduction, in attention, 
190 
in conditioning, 298 
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Tension reduction, in emotion, 
103-104 
motor set, 42-43 
pleasant stimuli, 113-114 
satiation, 50 
substitute gratification, 65 
Testimony and memory, 369 
"Thalamus, 152-154, 243 
Thematic Apperception Test 
(TAT), 536-537 
Thermocouple, 79 
‘Thinking, attribute, 403-407 
dangers of, 406-407 
autistic, 308-399 
conceptual, 385-390 
creative, 417—420 
definition of, 382, 396 
Íree association, 397-398 
implicit movements in, 394— 
395 
mature and childish, 399-403 
mental set in, 391-392 
parallel dichotomies in, 404— 
405 
peripheral vs, central theories 
of, 396 
physiognomie, 400—401 
polarized, 401 
publie vs. private, 401—402 
realistic, 399 
silent assumptions in, 392- 
393 
Thirst, physiological basis of, 
59-60 
Thoracic, 77-78 
'Threshold or limen, absolute, 
140, 166 
changes in, 142 
conscious, 143 
difference, 140-141 
in audition, 165-166 
physiological, 143 
terminal, 140 
two-point, 151-152, 155 
Tilting room, 210-211 
Timbre (auditory quality), 158, 
161, 164 
in sound localization, 213-214 
Time difference in sound local- 
ization, 213 
Time interval as stimulus, 288- 
289 
Tissue needs (see Drives) 


Tone, 161, 164 
differences in, 164 
masking of, 164 
summation, 164 
Trace, in conditioning, 383 
as construct, 249, 353 
distortion of, 367-371 
memory, 249, 262, 269-270, 
272, 313 
two theories of, 377 
Traits, as basis for self-image, 
527-528 
as dimensions of personality, 
522-525 
as frames of reference, 527 
nature of, 526-527 
number of, 522-524 
surface and source, 524-526 
Transfer in serial learning, 262- 
207 
negative and positive, 202, 
265, 267, 268 
(See also Generalization) 
Transposition experiment, 317 
Trial-and-error learning, 327 
critique of, 321-327 
vs. perception and analysis, 
337 
Trichromats, anomalous, 184 
Two-point limen, 151-152, 155 
'"Tympanie canal, 162 
"Tympanie membrane, 161-163 
"Typologies, 519-522 
of Freud, 521 
of Fromm, 521-522 
of Jung, 520-521 
usefulness of, 522 


U 


Unconditioned response (UR), 
278 
differing from conditioned 
response, 296 
Unconditioned stimulus (US), 
278 
Unconscious cerebration, in 
color contrast, 183 
in thinking, 417 
Unconscious conditioning, 292, 
308 
Unconscious processes in prob- 
lem solving, 417 


Unitary, attention as, 201 
Utricle, 150 


V 


Valence, 41—42 
barrier function, 495-496 
change in, 315 
Freudian psychology, 484 


goal, 312 
motivation, 43 
stimulus equivalence, 320 


Value, attention, 196 
homeostatic, 65 

Values, conscience and, 124 
definition of, 108 
as drives, 36, 51 
in perceiving, 242-243 
state of, 65 

Variability, 35, 36 
in emotions, 71, 72 

Varying concomitants, prin- 


ciple of, 390 
Verbalization and intelligence, 
429-430, 435-436 


Vestibular canal, 162 
Vestibular mechanism, 149 
Vestibule, 149—150 
Vibration, sound (see Sound 
waves) 
Vigilance, 501 
Viscerotonia, 473-474 
Visual field, 176 
characteristics of, 192 
of child, 195 
Visual frame of reference, 210- 
212 
learning of, 211-212 
Volley theory, 167-169 
Voluntary attention, 199 


wW 


Warm receptors, 144-146 
Warming-up period, 200 
Water deficit, 60 
Weber’s law, definition of, 141 
frame of reference and, 142 
inertia, 142 
for loudness, 164-166 
Wechsler-Bellevue intelligence 
test, 434—435 
White noise, 160 
Whole man, 20, 22 
Wisdom of body, 54 
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